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The Federal Chief has decided that Cuthbert is to 
go on a mission of plunder against the Moronian’s 
Solar System. Cuthbert lands his spacecraft on each 
planet but then has to refuel by stealing pods from the 
Moronian fuel dumps whilst avoiding 
the Solar Meteoroid Barrage. 
After filling up he goes and 
plunders as much loot as 
possible before take-off. 
All could go well but when 
he gets a mal- function he 
must send a pilotless shuttle 
to obtain spares and take-off 
before the Moronian’s bomb 
detonates. 
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egular readers will no doubt 
have noticed a change of cover 
design last month and to 

complete the package, this month sees 
some internal changes. Unequivocally, 
the most important of these is my 
appointment as Editor(!), though the 
introduction of some new features and 
rejuvenation of some regulars may be 
of minor interest to one or two readers. 

In response to many requests, we’ve 
specially commissioned some exciting 
new series, some of which see their 
inauguration inside this issue. They 
include a novel beginners’ course in 
BASIC, an insight into the world of 
artificial intelligence and an invaluable 
guide to translating BASIC programs 
from one machine to another. 

Equally significant is the review of 
Amstrad’s new micro, where we 
purposely waited until some software 
was available to ensure that Which 
Micro readers receive the ‘whole 
story . Indeed, this reflects a basic 
tenet of our approach to reporting on 
the latest news: on those rare 
occasions when we’ re not the first, 
we'll always give you something extra 
that’s worth waiting for — exclusive to 
WMa&SR readers. 

Paul N Coster ED/TOR 
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Little Brothers should 

NOW ONLY 

£159.95 
inc.VAT. 

A maxim which eloquently describes the Brother 
HR:S, 

Less thana footacross, it’s nonetheless loaded with 
features. 

The little printer that’s low on decibels. 
There’s one thing the HR-5 won’t give you. 
Earache. 
For the annoying ‘clickety clack’ many printers 

produce is mercifully absent from the HR-5. 
Quietly efficient, it delivers high definition 

dot matrix text over 80 columns at 30 characters per 
second (maximum). 

Text or graphics with ease. 
The HR-5 also has something of an artistic bent. 
Being capable of producing uni-directional 

graphics and chart images together with bi-directional 
text. What’s more it will hone down characters into 
a condensed face, or extend them for added emphasis. 

At home with home computers. 
Incorporating either a Centronics parallel or 

REGULAR, CONDENSED, OR 
EXTENDED FACES. 

BATTER 
OPERATED. 

RS-232C interface, the HR-5 is compatible with BBC, 
Spectrum, Oric, Dragon, Atari and most other home 
computers and popular software. 

Perfectly portable, the battery or mains operated 
HR-5 weighs less than 4 lbs, and has a starting price 
of only £159.95 (inc. VAT). | 

Which is really something to shout about. 

prs cor pel ae a 
_ PLEASE SEND ME MORE DETAILS OF THE REMARKABLE BROTHER 

HR-5 PRINTER. 
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AVAILABLE FROM: BOOTS, RYMANS, WILDINGS, SELFRIDGES AND ALL 
GOOD COMPUTER EQUIPMENT STOCKISTS. 

DEPT P BROTHER OFFICE EQUIPMENT DIVISION, JONES + BROTHER, SHEPLEY STREET, GUIDE BRIDGE, AUDENSHAW, MANCHESTER M34 5JD 
TEL:061 330 6531 (10 LINES) 061 330 O111 (6 LINES) 061 330 3036 (4 LINES). TELEX: 669092. BROTHER INDUSTRIES LTD., NAGOYA, JAPAN. 



The introduction of Commodore’s 
new pair of home micros came as 
quite a shock to the industry. The 
two machines, to be known as the 
Commodore | 6 and the Plus/4, are 
actually the same machines whose 
forthcoming appearance has been 
rumoured for several months under 
the guises of the | 16 and 264. 

The Plus/4 is quite an advance for 
Commodore. The theme behind it 
is increasingly familiar: for your 
£249 you get a 64K machine with 
four integrated applications 
programs. Data can be transferred 
between applications — thus you 
might take some figures from the 
database manager, incorporate 
them into the spreadsheet to work 
on them, use the business graphics 
package to create charts and graphs 
of the results, then use the word 
processor to put the whole lot into 
areport. 

The four applications are based in 
paged chunks of ROM memory, 
therefore they do not need to be 
loaded from cassette or disk before 
work can start. The principle is 
familiar to all those BBC Micro 
users who have a word processor 
or second language ROM in one of 
the ‘sideways ROM’ sockets. A 
screen ‘windowing’ facility allows 
you to keep an eye on two 
programs at once. 

The choice of processor follows 
that of the Commodore 64 in 
varying on the 6502 theme. The 
7501 is one of Commodore’s own 

Pirates’ 

Prevention 
The battle against the villainous 
breed of software pirates goes on 
with the Guild of Software House 
at their first annual meeting vowing 
yet more intent to destroy the... 
(expletive depleted). They have set 
up aspecial working group to go 
into battle. Meanwhile Cornwall 
based Microdeal have launched 
their exciting new 
answer to the problem with the 
dubiously named ‘dongle’ — some 
might prefer to call it the Software 
Key (its alternative titie) to avoid 
causing embarrassment. 

Commodore’s 
New Micros 

news @@ 

developments — like the 6510 used 
in the 64 it is compatible with the 
6502 instruction set, but adds many 
new features. 

The other newcomer is the 
Commodore | 6, which aims to fill 
the place recently vacated by the 
now defunct Vic 20. It uses the 
familiar Vic 20/64 box, along with a 
modified keyboard. Some earlier 
reports had suggested that this 
machine would use a membrane- 
type keyboard, but Commodore 
apparently feels that the ‘real 
computer’ feel of a typewriter- 
style keyboard outweighs the extra 
cost. The layout of the keyboard is 
considerably altered, with the four 
cursor movement functions now 
assigned to four separate keys and 
moved to the top right of the 
machine. A ‘help’ key is provided to 
highlight any errors made in BASIC 
programming. 

The pricing of the | 6 looks 
extremely competitive. A ‘starter 
pack’ consisting of the machine, its 
dedicated cassette recorder, four 
miscellaneous cassettes and . 
Introduction to BASIC will retail 
for £129.99. 

Two big surprises for machines. The new BASIC is long, machines coming into the shops in 
programmers are anew BASIC long overdue, butitremainstobe this country in August. On the 
interpreter andthe abandonment — seen whether or not the new other hand, it is virtually unknown 
of the sprite graphics which were Version 3.5 comes up to the for any new computer to arrive on 
such a major sales feature of the standards set by the BBC Microand _ the day its manufacturers originally 
Commodore 64. These changes the Sinclair QL. predict. We would like to believe 
mean that the | 6 and Plus/4 are The other big question isoneof that the | 6 and Plus/4 will be 
completely incompatible with availability — Commodore’s generally on sale by Christmas, but 
software for previous Commodore current plansare basedaroundthe don’t hold your breath, just in case. 

An unprepossessing wedge it generates signals specific to each The system is available now for 
shaped chunk of plastic, the Dongle __ title. It can be adapted for all the Commodore 64 and Spectrum, 
encapsulates secret uncodeable machines. and shortly for the BBC/Electron. 
signals that are the key to playing Another device has also just been 
the company’s new Tom Mix put into operation by Dataclone, * 
iabere As with all anti-piracy one of the otlusteies bao So I O F I ight 
evices secrecy is the key (if you'll cassette duplication companies. ooze 

pardon the pun) since to detail Their new system is called Power react ae ecied : 
exactly how and why, something of _ Load and has been developed by Sauninieitn a aS nie os sbehan | 
this nature works, immediately Incentive Software Ltd, who are aversion! Salo kh net e 0% eae . 
detracts from its efficiency. licensing it exclusively to Caminadorase ee = b 2 th 

The Dongle has been developed _Dataclone. Details about this are Atari and CBM 64 aie Se . 
by Chas Robertson of Northern even scarcer but it’s claimed that aiaitabic Fao fees et wee 
Software Consultants and “only by unique software control” [yaa # ton tesdin — ger = 
Microdeal say it can only be can the program be duplicated. It’s FR . id Road Ww 
reproduced ina full-scale also reckoned, as an added irom Amu ates: | Midlands DY4 9AH. Price is £14.95 : 

and further details can be obtained 

from Centresoft on 021-520 7591. 

electronics workshop. Before the advantage, that Power Load 
computer will load, the key must be reduces cassette loading time by 
fitted into the joystick port where = around two thirds. 
Se 
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@@News 

Programmers’ 
Protection 
Within a week of its formation, the 
Society of Software Authors 
enticed 50 programmers to crawl 
out of their machine rooms and sign 
up with the organisation that’s 
going to fight for their rights. 

In the big wide world of software 
houses there are many 
discrepancies governing terms of 
contract, not to mention other 
little quirks that the naive 
programmer has to put up with. 
Says founder Doreen Cox: “Really 
appalling things can happen to the 
programmer that is not shrewd in 
business and is not aware of what 
little rights he is entitled to.” And it 

A Book 

At Bedtime 
Practical Uses for the 
Microcomputer in the Home (are 
there any?) David Hole for one, 
believes so, as the author of this 
book of 14 programs that he’s - 
convinced you will turn to when 
you are ‘Tired of zapping aliens and 
you feel you should put your 
_microcomputer to some practical 

& use athome’”’. : 
The practical uses he appears to 

have come up with so far extend to 
such mind boggling and exciting 
feats as organising your telephone 
numbers, controlling your personal 
accounts (how much money you 
haven't got); looking after your gas 
and electricity bills (though still not 
telling you how to pay them when 
you're broke). 

Doing these things, he asserts, 
will ensure your micro earns its 
keep by doing more than “saving. 
the earth over and over again’. 
Frankly, to be able to save the earth 
sounds liké a lot more fun, but as we 
all know that’s a feat reserved for 
Superman. 

Should you wish to explore these 
alternative possibilities the book is 
available from Interface 
Publications, 9-1 | Kensington High 
Street, London W8 SNP. 

Showtime! 
Competitions, special offers, 
promotions and lots of computer 
goodies to go with the Acorn will 
be at the second Acorn User 
Exhibition to be held at Olympia 2 
between August | 6 and | 9. Home, 
education and business uses will all 
be covered and entrance fees are £3 
for adults, £2 for children on the 
door, advance tickets £2 and £| 
respectively. Further details and 
tickets from Timothy Collins, 
Computer Marketplace 
(Exhibitions) Ltd., 20 Orange 
Street, London WC2H 7ED. 

is these ‘appalling things’ the 
Society aims to fight. 

Sadly there is going to be little 
help for young Johnny, who after 
hours of staring through thick 
rimmed glasses at the screen-God, 
comes up with a masterpiece and 
then gets it published and possibly 
ripped off. For the Society only 
welcomes as members those who 
have had software commercially 
published. 

Doreen Cox, who is herself a 
programmer, and her band of 
helpers intend firstly to come up 
with answers to the following 
questions: How can you judge how 
many of your titles have been sold? 
How do you get software houses to 
reply when you've sent them a 
program? What should royalties be 

Relatively 
Special 
Einstein, sweating away over his 
theory of relativity back at the turn 
of the century, might with the 
benefit of hindsight have done 
better to put his energies into 
developing computer technology. 

But what the hell, he’s now gota 
machine named after him anyway — 
despite the fact he apparently had 
nothing to do with it. Or did he? 

based on? The ultimate aim being to 
come up with a standard basic 
contract to protect authors. 

The group is to set up asoftware 
registry where authors can deposit 
their programs as ‘theirs’ to be 
produced in court at a later date if 
need be, to prove ownership. Since 
there are no copyright laws as such 
governing software this seems 
likely to be next to useless. Says 
Doreen Cox: “‘If something is 
copied exactly then it’s easy to 
prove ownership. In other cases it 
will be up to the courts to decide.” 
Since few people are likely to be 
stupid enough to copy something 
exactly the rights and wrongs are 
going to be very hard to prove. 

Whilst this is going on, the 
society of Software authors also 

Much searching by Which Micro has 
unearthed a tenuous link: the 
scientist’s own quaintly simple 
analysis of the theory quoted in his 
obituary. Quoth he: “When aman 

sits with a pretty girl for an hour, it 
seems like a minute. But let him sit 
onahot stove for a minute and it 
seems like an hour. That's 
relativity.” 
'Anextremely tenuous link? have 

patience ... far be it from us to 
re-write history but taking one of 
Tatung’s primary selling features for 

intend to bring pressure to bear on 
the Government to produce 
adequate copyright protection. 
They are also going to tackle the 
thorny problem of piracy, though 
quite how, they are unwilling to say 
at this stage in case it jeopardises 
activities. 

The Society are hoping their 
minimum contract requirements 
will prove acceptable to software 
houses who could well see this 
pioneering action as the worm that 
turned... 

Membership is £10 and it’s hoped 
regional groups will get underway 
soon. Anyone wanting further 
information should write to 
Doreen Cox, witha SAE, at 7 
Meadway Court, Whalebone Lane 
South, Dagenham, Essex. 

the Einstein, could not the quote go 
something like: ‘““When aman sits 
loading a Tatung disk driven 
machine for an hour it seems like a 
minute. But let him sit and load a 
cassette driven machine for a 
minute and it seems like an hour. 
That’s relativity’ — and all for 
£499. 

Claiming to have perceived a gap 
in the market, Tatung have pitched 
the new machine at the home, 
business and educational user and 
see it as more than relatively good 
value for all three since it 
incorporates disk drive — the only 
way for a machine to be these days 
they say. 

All British made, Tatung’s 
development team based in 
Yorkshire claim it ‘‘probably 
represents the best value for 
money ever achieved in micro 
computer capability’ combining as 
it does the best attributes of an 
advanced home computer with 
many of the sophisticated features 
of a large office computer. 

The Einstein, which should be on 
the shelves this month (it’s a 
statutory requirement these days 
to prefix any new product 
availability with the words ‘should 
be’) is another machine built around 
the Z80 microprocessor with 64K 
RAM (separate 16K RAM for 
graphics) and using three inch 
compact floppy discs with 500K 
total capacity. It has a full 
typewriter style keyboard, wide 
language range, unusually 
comprehensive output/input 
facilities and software support that 
is growing daily from its 50 program 
base, covering all accepted 
necessities for both home and 
business use. 

Peripheral equipment includes a 
full A4 size printer, a twin disk 
drive, which when added to the 
two internal drives will provide 2M 
bytes of storage and an 80 column 
display facility together with a 
special display unit. Other 
projected developments include a 
Prestel adaptor and a speech 
synthesiser. 
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Racing Away | 
Lots of fun for motor racing 
enthusiasts when they buy Atari’s 
Pole Position game for their video 
games system or Atari home 
computer system. While stocks last 

It’s Amazing 
Introducing the Which Micro 
amazing facts file . . ! 

Did you know there are 
currently 7,000 home computer 
software titles currently being 
marketed by 380 software 
companies, 92 per cent of which 
plan to launch at least one new title 
in the immediate future? 

Did you know that 70 per cent of 
these companies have been in 
operation for less than two years 
and that in total they employ some 
5,000 people with about 50 per 
cent of them employing four or less 
people? 

Doubtless you also know that for 
every one full time programmer 
there are approximately three part 
time and contract programmers. 

It’s astonishing to learn that the 
mean average number of titles per 

Parlez Vous 
Francais? 
Knowing the excitable and 
vociferous nature of the garlic 
crunchers and onion bearers across 
the channel, the mind boggles at the 
scenes that might ensue when once 

they fall within the grip of 
adventure games. 

A guide manual to interpretation 
of semaphor will be a pre-requisite 
to understanding the expansive 
gestures that will no doubt 
accompany play. 

Knowing furthermore their 
penchant for always being in the 

- WHICH MICRO? JULY 1984 

they are giving away a giant sized 
wall chart of the 1984 Grand Prix 
Championship. As each round is 
completed point-scoring drivers 
can be recorded and there’s lots of 
background info too. 

In addition (but this is a bit 

company is | 8 and that two thirds of 
companies have cash flow 
problems. 

Did you know that the household 
penetration of microcomputers is 
confidently expected to grow and 
could reach | 7 to |8 per cent of all 
UK households by December this 
year? 

Finally, a vast number of software 
houses could cease to exist in their 
present form within the next 
couple of years unless they get their 
act together. The alternative they 
face is supplying software to 
contract for a handful of mega- 
companies, which would be a sorry 
state of affairs. 

Interesting huh? These and other 
amazing facts about the software 
industry are revealed inarecent 
report from Gowling Marketing 
Services Ltd who can be reached on 
051-236 6036. 

right it could be a case of avoiding 
low flying Orics as the machine fails 
to come up with what the 
dedicated ‘Frenchie’ feels it should. 

Undeterred by these potentially 
catastrophic consequences, 
Hewson Consultants are steaming 
ahead on the translation of their 
adventure, Fantasia Diamond, into 
the language of lovers. 

The translation is in response to 
an invitation to partake ina 
competition organised by leading 
French distributor, Video Telemart 
Report. Once translated, and the 
company say they are still some way 
froma polished French version, the 
game will be judged in three 

categories, best scenario, best 

news @@ 

puzzling) the race for the 
Championship can be monitored by 
moving small cars around the race 
track on the chart’s perimeter — 
what’s puzzling is how do you get 
small cars to stick to it when it’s on 
the wall? Oh well... 

Name 
Dropping 
Those unfortunate beings with 
speech impediments that cause 
them to drop their Ds as opposed 
to their Hs, need cause confusion no 
more. Doric Software have 
changed their name to avoid any 
confusion with the name Oric. 
From now on they are to be called 
Dorcas Software the title being 
derived from Dorell Computer 
Adventure Software which they say 
reaffirms their policy of producing 
high quality adventure games, the 
latest of which, The Runes of 
Zendos for the 48K Spectrum is to 
be available soon, and consists of | 2 
separate, but closely linked 
adventures, which further develop 
the text/graphic approach of 
former release The Oracle’s Cave. 

Game, Play, 
Book, Read 
You've red the game, now play the 
book, or play the game and read the 
book, it really doesn’t matter so 
long as you do both together. 

This latest wheeze in software 
comes from Mosaic Publishing 
whose bookware packages offer 
purchasers reading material within 
which are all kinds of games to play 
along the central storyline. For 
instance ‘In the Beginning’ features 
the player as a Pre-Cambrian 
molecule which evolves to the 
dawn of early man through a 10 
level compendium of linked puzzles 
and computerised board games. All 
good classic stuff. And classic stuff is 
the matter in question in one of 
their other titles Beyond The 
Arcade, a book aimed at micro 
owners who this time are not only 
tired of zapping aliens but also tired 
of chasing ‘blobs’. (Concise 
Dictionary of slang definition: a 
score of nought.) It examines 
adventures, simulations, wargames 
and large scale play-by-mail games 
examining the origins of each game 

| genre (who really cares?) as well as 
| providing critical guides to games 
already available for most popular 

| micros. 
Mosaic Publishing Ltd., | 87 

Upper Street, Islington, London N| 
IRQ. 

graphics and animation, and best 
action. 

If it wins one or more categories 

Hewson have the dubious privilege 
of having their work distributed by 
VTR throughout the French 
speaking world. Should they win, 
Hewsons say it will represent a 
substantial breakthrough since no 
significant English language home 
computer adventure has been 
translated into Frenchas yet. 

Perhaps it's best to keep it that 
way ... Heaven forbid a return 
gesture in the shape of a Clouseau 
style French adventure in English. .. 
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Get Clued In 
So, everyone was crying out for 
something more than shoot-em-up 
games, huh? So maze games and the 
like weren't challenging enough, 
huh? So everyone thinks they're 
damned smart at the programmers’ 
answer to those who belittled their 
early efforts at adventure games 

_ and similar pursuits. 
Not so smart it now seems, or 

why else would Level 9 Computing 
feel moved to introduce 

‘comprehensive’ clue sheets for all 
their adventure games on the 
market? 

Comprehensive they may be, 
cryptic they most definitely are, and 
in that respect probably nota lot of 
help to those trying to jump on the 
bandwagon of this latest trendy 
hobby. 

Level 9, unwilling to admit either 
their games are too hard, or their 
customers are too dim, politely 
comment that “even the best 
players have blind spots and can get 
stuck on supposedly simple 
puzzles.”’ 

Each clue sheet provides up to 
580 entries and is composed of 
alphabetical lists of the objects, 
creatures and trickiest locations in 

Disk 
Revolution 
Microvitec, recently winners of the 
Queen’s Award for Technological 
Achievement for their Cub 
monitors have moved into a wider 
micro peripherals market by 
launching a five and a quarter inch 
floppy disk drive. Single and dual 

versions will be available for the 
Dragon 32 and Commodore 64 
machines. 

The unit has a 500K capacity or 
double that for the double unit 
(hardly surprising). Prices are 
respectively £325 and £525 and 
further details are available from 
Microvitec, Futures Way, Bolling 
Road, Bradford, West Yorks BD4 
7TU. 

each adventure. It’s ‘“easy’’, they 
say, to find what you’re interested 
in, then look up where it is hidden 
or how to solve the puzzles 
concerning it. 

But they’re pretty smart these 
Level 9 people, to deter cheats the 
clue sheets also contain a few red 
herrings — false clues to false 
problems to prevent anyone trying 
to whizz through the game simply 
using all the clues. Clue sheets, 
incidentally are available free witha 
stamped, addressed envelope from 
Level 9 Computing, 229 
Hughendon Road, High Wycombe, 
Bucks HP! 3 5PG. 

Winning It Big 
Just as this issue goes to press, the 
lucky winners of Spectravideo 
home computers from our April 
competition are celebrating — 

courtesy of Spectravideo — witha 
‘meal in the city’. They are: David 
Marfesi (Nottingham), Tim Davis 
(Liverpool) and P. Lucarotti 
(Derbyshire). 

If You Go Down 
To The Woods 
... ‘Me and My Teddy Bear, we play 
and play all day...” whoops, sorry, 
‘wrong programme, wrong 
generation... please read “Me and 
My Micro” etc, etc. 

From Playschool to computers, 
hero of the under fives, Fred Harris, 
is currently presenting a series 
entitled Me and My Micro on 
Sunday mornings on ITV which sets 
out to unashamedly encourage 
users of all ages to write their own 
programs and “‘get to grips with 
their machines in the most positive 
way.” 

Using games to illustrate the 
basics of BASIC, the five 
programmes are intended as 
building blocks. Users with a 
difference on the programme 
include the Vicar who uses his 

Bit Of An 
Enigma 
First there were shoot-em-ups, 
then there were mazes, followed by 
adventures, simulations, epics, and 

now, introducing The Enigma... 
From the inappropriately named 

Brainbox Software (it seems like a 
pretty dumb idea) Enigma is anew 
type of cassette based computer 
game for the Spectrum, BBC and 
Electron machines. 

In most games you have a set of 
rules. Not so with Enigma, in fact 
it’s the other way round, the game 
is over when you discover the rule 
by which it is played — what jolly 
fun, ha, ha! Whatever will they think 
of next — a game with no rules, no 
graphics, just a blank screen, yes, 
that’s something that’s not been 
done before... 
We digress however, back to 

Enigma and once the player has 
discovered all five rules the cassette 
can be swopped for another with 
different rules. The original costs 
£9.95 and further copies £4. 

Spectrum to teach ‘confirmation 
candidates’ and a grandmother who 
uses hers to generate knitting 
patterns — whatever turns you on | 
guess. 

Back-up written material for the 
show is available from Me and My 
Micro, Admail |, Leeds LS3 1 YS. 

Other TV news, this time from 
‘the other side’ is that Karen Parker 
is the winner of BBC Superstore’s 
Invent a Game Competition. Her 
prize, predictably, was a BBC 
computer and her idea is now being 
developed with Acornsoft (for BBC 
and Electron machines) and 
Mirrorsoft (for Sinclair and 
Commodore machines). 

By Christmas the game will be 
available entitled Superstore — 
winner of the BBC Superstore 
Competition. 

Karen is pictured with graphics 
from her game and the man of many 
pairs of spectacles, Mike Read. 
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48K Spectrum 

AVAILABLE FROM SELECTED BRANCHES OF: 

J lohn Menzies I 
¢) WHSMITH 

ALSO AVAILABLE AT ALL 
USUAL SOFTWARE OUTLETS. 

RETAILERS CONTACT: 

MICRO DEALER UK Ltd 

CentreSoft 
PCS DISTRIBUTION 
Bulldog 
SOL 

DISTRIBUTORS AND OVERSEAS ENQUIRIES CONTACT PAUL 051-236 8521/2 

by CHRIS KERRY 

ACTUAL SCREEN DISPLAYS 

The Most Graphical 
Arcade Simulation 

Ever Produced 

if you have difficulty in obtaining your copy. Just fill in the Coupon below. 

Post coupon now to: Thor (Computer Software) Co. Ltd., 
Erskine Industrial Estate, Liverpool, 
Merseyside LE1AP Tel: 051-262 6521/2 

{ enclose Cheque/PO for £ 

Name 

Address 

Credit Cards - Orders accepted by Phone ~ 
051-263 8521/2 



Small business can now 
stop going by the book. 

For under £1,000 a small business can now 
equip itself witha BBC Microcomputer,a disc drive, 

a word processor and printer. 
(All tax deductible by the way.) 
Once youve parted with that money, youll 

find that business has never been brisker. 

Because now, there’s a new series of floppy 
disc software specially for the smaller business. 

It has been developed by Acornsoft, the 
software division of Acorn Computers who are 
the manufacturers of the BBC Micro. 

For only £24.95, each disc can store volumes 
of vital bookwork which can be updated and 
amended in a fraction of the conventional time. 

And there is a disc to cover most aspects of 

paperwork and book-keeping. 

The Invoicing package. 
This program stores details of products, VAT 

numbers and, of course, the names and addresses 

of your customers. As orders 

come in, you simply record 
them. Then, when it’s time 

to invoice, you just press a 

few keys and each invoice 

or credit note is printed 

automatically in seconds. | 
Allowing for variable terms of trading, das 

system calculates and prints discounts. And it 

should help to improve your cash flow dramatically. 

The Order Processing package. 

With this program, 

you can confirm your 
customers orders, prepare 
and print despatch notes 

and make fast analyses of 
individual orders or 

of all the orders 
stored on disc. 

The Accounts Receivable package. 
Now, it couldn't be easier to keep 

your customer accounts under control. 
In an instant, you can aaa 

debtors, produce | : 

yy statements, keep = 
a check on any 

credit limit and 
- calculate VAT out- 

_ put automatically. 

Using this package 

‘in conjunction with the invoicing package, 

you can also keep tabs on payments received 

» against payments outstanding. 

The Accounts Payable =————- mr ee —_ 

\ This package will keep 

you fully up-to-date 
» on how much you 
| owe and who to. In 

addition, it calculates 

i 5 freee 



input VAT and, used with the Accounts Receivable 

package, produces instant VAT returns. 
It also highlights settlement discounts, 

produces remittance advices and provides an 
immediate analysis of all creditors. 

The Stock Control package. 
Touch a few keys and you have instant access 

to stock status and auto- 7 
matic analysis by quantity 
and value. 

Consequently, 1 it’s CASY eee —— — 
for you to maintain correct —— ~ _ AC re <; 
stocking levels, having an —— [( 
early warn ing of outo- OEE 

stock situations or the Kietihood of over- -stocking. 

PPP PPI 
i i i a 

The Purchasing package. 

All your suppliers’ names and addresses go 
onto the disc. Then they can be retrieved instantly 
for preparing and printing : 
orders. ;. h UlF 

All order datacan be -————— 
recalled in seconds, allow- Purchasi 
ing you to check on orders, "6 al 
and suppliers 1 invoices and e« i 

to record all deliveries. 

The Mailing package. 

Instead of the shotgun method of sending 
mailshots, this package enables you to refine each 
mailing down to the customers who al are most likely 
to respond. ae 

It gives you a rapidly 

accessible mailing file of 
your customers, according — 
toany criterion you choose. 

Size of company, for inst- 
ance, or type of business. 

Average value of the business they do with you, or 
whether they are good or bad payers. 

Then, when you are doing a mailing, you 
simply choose the group or groups of customers 

you want. 

At £24.95 each, these packages 

could be priceless. 

Kach package comes with clear instructions 
on how to get the program running so that you 

can devote much more of your time to more 

profitable activities. 

If you're a credit card holder, you can order any 
or all of the packages by ringing: 01-200 0200 
anytime. Or 0933 79300 during office hours. 

(By ringing the same number, you can get the 
address of your nearest stockist, or full 
details of the BBC Microcomputer 

system if you dont already have one.) 

Alternatively, you can order 
the packages by sending the order 
form below to: Acornsoft, 

c/o Vector Marketing, Denington 
Estate,Wellingborough,Northants 

NN 2RL. Please allow 28 days 
for delivery. 

“@ Credit card holders, 

b tanec Q1-200 0200, anytime. 

Or 0933 79300, during office 
hours. 

To: Acornsoft, c/o Vector Marketing, Denington Estate, 
Wellingborough, Northants NN8 2RL. 

Please send me the following business software 

packages at £24.95 each. (Code 
oe 

PROGRAM QUANTITY | TOTAL use only.) 

Invoicing SNB 08 

Order Processing SNB 12 

Accounts Receivable SNB 10 

Accounts Payable SNB 13 

Stock Control SNB 11 

Purchasing SNB 14 

Mailing SNB 09 

TOTAL 

I enclose PO/cheque payable to Acornsoft Ltd. Or charge my 
credit card. 
Card Number 
Amex/Diners/Visa/Access (Delete) 

Please send me details of the BBC Microcomputer System L) 

Name 

Address 

Postcode 

Signature 
Registered No. 1524763 VAT No. 215 8123 85 

= ee 
A CORNSQFT 
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oftware 
Adaptability 
Flexibility 
EaseofUse 

BRITIG?H MADE 

Bisy 

BSRITIGH Mice 

AHEGOTRON GROUP COMPANY | 

== BRITISH MICRO 
ID2 4Y Y, England. Tel:(0923)48222(Ma 3956).Telex:946024 
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b= ~~ 
< = 
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O O 
: - 
~ nA GRID REF. GRID REF. FRAME | 

You have 4 chances to win on You have 4 chances to win on 

Game |. For Game | you Game 2. For Game 2 you 
should be sinking islands in 4 should be sinking islands in 4 
oceans as indicated. NOTE: oceans as indicated. NOTE: 
Final claims for Game | Final claims for Game | 
accepted 10.00 a.m. | 3 July, accepted 10.00a.m. 15 
1984. August, | 984. 

cr Vv cook does RAM mean? 

lf you want a copy of the first grid, references printed 
in the June issue or additional copies of Kilobyte 
Game Cards. Send a self-addressed-stamped 
envelope to EMAP Marketing Dept., 8 Herbal Hill, 
Durrant House, London ECIR 5E}. 
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SCRIPTOR COURT, I55 FARRINGDON ROAD, LONDON ECIR 3AD.__ 

Sketchpad 
Problems 
lam writing to complain about the 
way you set out the “Spectrum 
Sketchpad” in the May issue of 
Which Micro. The black writing 
with a white background was 
perfect but the white writing witha 
black background was a disaster. 
We were not about to read the line 
numbers, tell the difference 
between a colon and a semi-colon 
and white marks (spots) were also 
stopping us from being able to store 
this information in our computer’s 
memory. The standards of this 
printer were poor and | would like 
to have black writing and a white 
background. Thank you. 
D Ford (aged | 3) 

inchester, Hants. 

Well, we all make mistakes! 
Our apologies to all those who 
had difficulty deciphering that 
particular section of Spectrum 
Sketchpad — anyone else who 
needs a photocopy of that 
chunk of the original listing 
should just drop us a SAE with 
their name and address to 
Sketchpad Listing, Which 
Micro, Scriptor Court, 155 
Farringdon Road, London 
ECIR3AD. 

BBC Puzzle 
lam puzzled by the operating 
systems on the BBC 
Microcomputer. What are they and 
what do they mean? 

| would be most grateful if you 
could answer my questions. 
Lee Coleman 
Slough, Berks. 

The operating system of a 
computer is the machine-code 
program which runs in the 
background of whatever task 
the user is attempting. It 
performs vital, but little- 
discussed functions like 
reading the keyboard and 
ensuring that the characters 
you type in are the same as the 
ones which appear on the 
screen. 

Most cassette-based home 
micros do not allow direct 
communication with the 

14 

operating system, but the BBC 
is one exception. All 
commands prefaced by an 
asterisk, eg, *TV255, *HELP, 
*FX412,2, bypass BASIC and 
pass straight to the operating 
system, which resides in a ! 8K 
ROM chip next to the 16K 
BASIC chip. 
The BBC Micro was 

launched with the 0.1 OS, 
which did not allow full use of 
the machine’s facilities. The 
later 1.0 system was an 
improvement and for the last 
year or so the I.2 version has 
been the ‘standard’ system 
fitted tonew computers. It isa 
simple matter for your local 
dealer to upgrade the OS by 
exchanging the chips — it takes 
about |0 minutes and should 
cost you £10 to £15. To check 
which version you possess, just 
type *FX0 and press RETURN. 

Printer Priority 
lam very pleased with your 
magazine. Just one niggle, though 
concerning the ‘readers’ programs’ 
section. To get the program 
published, there must be 2 copies, 
one on Cassette, and one on paper. 

The cassette copy is OK. But 
how about the vast majority of us 
who don’t have printers? Surely 
Which Micro has done enough 
reviews to have a printer handy? 

There are quite a lot of children 
who have computers (I am one) 
who would like to see their listing 
published, but do not have a printer! 
We are lucky enough to know 

someone who has a printer, but he 
lives in Sussex, which is too far from 
where we live for us to visit 
frequently. 

So how are we to get our 

programs published, if we don’t 
have a printer? Those people who 
have so far sent in programs must 
be the rare ones who have easy 
access to printers. 
Richard Calder 
London SW20 

We dosee your point about the 
problems of readers without 
printers. Our current problem 
is that we just don’t have the 
resources or the time to list out 
more than the occasional 
program. Those offerings 
supplied complete with 
machine-printed listings 
automatically tend to take a 
higher priority. Although we 
do frequently review 
hardware and peripherals, 
these items are usually 
supplied on 28 days loan. 

Don’t despair, however! We 
are currently planning a major 
expansion of our Readers’ 
Programs section, with an 
accompanying increase in staff 
so that we can produce listings 
for the Spectrum, 
Commodore 64, BBC Micro, 
Dragon 32/64 and Oric I/ 
Atmos. 

ee 

Please Help! 
Having decided that | would like to 
buy a computer, | now face the 
awesome task of deciding which 
one best fits my needs. | have in the 
past done some machine level 
assembly and high level 
programming. So the main reason 
for me wanting to buy a computer is 
to extend my programming skills. 
(No doubt I'll end up playing games 
on it as well.) 

To begin with | would only like to 
spend up to £450 but with this (and 
perhaps a little more) | would like 
to buy a disk drive. Later on | would 
like to expand the system. 

Having described the situation 
that lam in| would be very grateful 
if you could give me some advice. 
D Tamana 
Plumstead, London SE 18 

For developing programming 
skills in a wide variety of 

ee 

languages, the BBC Micro is 
hard to beat. It comes with 
BASIC and a built-in 
assembler, and versions of 
FORTH, Pascal, LISP, BCPL ) 
and LOGO are available, | 
among others. At the moment 
itis a little expensive at £400 
for the basic computer, adding 
about £200-£250 for the disk 
interface and one drive. 
Two other machines seem 

very promising, though they | 
are both rather new and not k 
yet easily available. The 
Amstrad CPC464 witha 
monochrome monitor anda 
disk drive should come out in 

September for about £429, and 
the Sinclair QL with its two 
microdrives costs £400. 

Congratulations 
Dept (1) 
| recently bought a Jupiter Ace 
computer from Boldfield 
Computing Ltd, which proved to be 
faulty. After informing them they 
sent me the postal charge to return 
the computer. | then returned the 
faulty one and | received another 
with a goodwill program, free of 
charge. Their action was prompt, 
first-rate and very helpful. If all 
companies had this attitude, there 
would be less complaints in your 
magazine. | cannot praise Boldfield 
enough in this matter. 
Peter Barlke 
Boness, West Lothian 

Congratulations 
Dept (2) 
| have just received my updated 
Oric and feel the results are 
deserving of praise. Being a 
persevering sort | purchased an 
Oric | in November last year, and 
after three replacement keyboards 
was finally satisfied. Then came the 
Atmos. On the 8th April | wrote to 
Oric International enquiring about 
updating. | received information and 
applied on the | 3th April, 
despatched by Oric | keyboard and 
a cheque for £60 the following day. 
On the 27th, an Atmos arrived 
(two weeks inside the 28 day 
delivery advised — eat your hearts 
out QL writers!) complete witha 
new power supply and all 
connecting leads. To my mind the 
Atmos exceeds everything written 
about it. The keyboard is excellent, 
the manual vastly superior (and very 
“user friendly”) and my existing 
Oric software loaded with no 
problems at all. ‘ 

As | paid just £98 for my Oric | 
originally (including a 4 pack of 
software) you can imagine just how 
pleased | am with the Atmos. The 
extra £60 was well worth it. 

So congratulations are definitely 
due to Oric for an excellent service | 
and a much improved product. r 
R Leach 
Elson, Hants | 
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Programming 
Choice 
lam |3 years old. | have been 
reading your May issue of Which 
Micro magazine and saw the letter 
headed “Which is best”. Like the 
eldest son mentioned in the letter, | 
also use the BBC Model B at school. 

lam interested in the 
Commodore 64 and | have a couple 
of magazines about it. The only. 
problem is that | heard the 64 is 
hard to understand. | would like a 
computer with a reasonably high 
memory capacity so that | can do 
long programs using a computer 
book and plenty of software 
available. 

Please can you give me any 
information on what kind of 
computer that you think would best 
suit me. 
Stephen Clack 
Chessington, Surrey 

Although the Commodore 64 
is very popular, you are right in 
thinking that its BASIC 
programming language lacks 

_ many features which would 
make it easier to use. If you 
want to try programming with 
graphics and sound, either the 
Spectrum 48K or the Acorn 
Electron would seem to be 
suitable. The Spectrum has a 
definite advantage as far as 
memory goes, but the 
Electron’s keyboard is easier 
to use if you wish to type in lots 
of program listings. 

Wanted | 
High Speed Vic 
| have now been programming my 
Vic 20 for over a year and | am 
starting to learn machine code. 

After reading ‘“‘How | wrote a 
successful games program’’ in the 
May issue of Which Micro, | would 
like to know if there is a compiler 
available for the Vic 20. If so, who 
produces it and what is its price? 
Martin Douglas (aged | 3) 
Foots Cray, Kent 

Sorry to dash your hopes, but 
we don’t know of any 
compilers for the Vic 20. The 
small memory size is the main 
barrier to the development of 
acompiler. The Vic’s big 
brother, with its 64K RAM has 
several available. Looks like 
you will have to persevere with 
assembler and binary! 

Learning Through 
Pleasure 
Asan ex-ICL computer 
programmer, now turned primary 
school teacher, | cannot help but 
wonder why so little effort is made 
to encourage micro owners to try 
their hand at designing and writing 
interesting educational software. 
Time and again, we read that most 
micro owners use their machines 
for game playing. Fair enough — 
but as is demonstrated by 
magazines such as yours, the real fun 
can begin once you start to write 
your own programs. 
Why not offer a whole new 

series aimed at examining the very 
special problems and requirements 
of educational software — 
especially that which could be used 
to teach younge; children? 

These programs would have to 
be designed to teach something 
specific. This in itself is a major 
limitation. The designer has to 
tread a wary path between writing 
something that is dull, narrow and 
uninteresting (but which may well 
focus very precisely upon the skill, 
concept or practical experience 
that constitutes the educational 
objective) and at the other extreme 
going all out to arouse interest in 
the vague hope that something will 
be iearned on the way. 

Each area of the curriculum 

CU NIT OIN 
SILILLt 

TID 

and its own particular possibilities. 
Mathematics is by no means the 
only avenue. What about 
geography, language, science, 
history etc. And for those who 
doubt the feasibility of sucha task, a 
good lead-in to sucha series might 
be a detailed look at how LOGO 
came into being as a language 
designed specifically for use by 
young children. 

You might at the same time, 
redress the balance somewhat by 
demonstrating that the well known 
“Turtle graphics’ are but one facet 
of LOGO. 

Surely many micro-owning 
parents have dabbled with 
programs written to help their own 
children? What about their . 
experiences, or the experiences of 
micro-using children themselves? 
Come on out into the open, there’s 
a whole new world waiting to be 
explored.. 
Alan Sturgess 
Keighley, Yorks. 

Wallies Unite! 
lam very disappointed that you 
published the intolerant views of J, 
Hudson (june, Letters) which to me 
typify the attitudes of many 
computer users, so ably summed up 
in the extract from ‘““Micromania”’ 
(June). 

There are a large number of us 
Computer Wallies, many like me . 

with postgraduate degrees in 
Engineering, who are slowly 
learning how to improve our 
knowledge and programming 
technique. We do not find the 
patronising attitudes of Mr Hudson 
and his friends conducive to 
participation in wider computing 
circles. Nor indeed likely to make 
us buy the equipment espoused. 
With supporters like Mr Hudson, 
Memotech can forget about me 
ever buying an MT X. 

| find that there is a considerable 
‘knowledge’ gap between simplistic 
stuff, like the recent Sunday Times 
supplements and the more 
advanced material in the specialist 
press. Some friendly advice would 
assist us. 

Given that your article on 
Wallies mentioned modifications 
like bypassing the mains 
transformer, | do not consider Mr 
Hughes (Letters, May) asking about 
39 vs 40 columns to be 
unreasonable because: 

“You can bet the computer 
manual doesn’t say anything 
helpful.” 

“You can bet that most 
computer shop assistants aren't 
very helpful, either.” 

The whole area is very 
reminiscent of the “I want to buy a 
gramophone” sketch in “Not the 
Nine o-clock News”. 

| will continue to be happy with 
my ZX81 — one of the best value 
machines around. | am certain that 
most users upgrade to a machine 
with more “chrome” and sex- 
appeal (and computer club Kudos) 
and abandon their ZX81s long 
before they’ve learned to use more 
than 10% of its potential. 

Every time | look at the TV 
screen lam aware of the ZX81s 
limitations but | can still learn about 
computing as opposed to zapping 
zits in full colour. 

So, Computer Wallies write: 
come out of the console and 
continue to ask our stupid 
questions. The ‘experts’ will soon 
be onto the latest craze — 
Blindfold BMX or whatever it is. 
AN Wickens (BSc Eng. MSc) 
Whalley, Lancs 

Miao liek 
By Richard Howell 
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Trapped in a fiendish Level 9 Adventure? 
Your lamp burning low? Every exit guarded? 

You need escape plans! Send for one of Level 9’s 
great new clue sheets for help. The clue sheets are 
free and each answers hundreds of questions: follow 
the instructions supplied with your adventure to get 
one. (Don't forget to send a stamped self-addressed 
envelope and tell us which game you have.) 

NEW REVIEWS: ‘Level 9 are fast establishing a name for 
themselves among computer adventurers as the Number 1 
producers of quality adventure software. All their adventures 
are text only, but because of a special coding they have 
developed, the amount of description and the number of 
locations packed in-32K is truly amazing.”’ 

. — Midweek, 10 May 84 

‘“Quicksilva call themselves the ‘Game Lords’. 
? That might be open to argument. But there can be wil f ee 

eee no doubt that Pete Austin and the team at Level 9 Al / - Wen 
are the ‘Lords of Adventure’. ) 

— Central Press Features, April 84 

‘Play Lords of Time and get nine times the pleasure!”’ 
— Your Computer, May 84 

AVAILABLE FROM: WH Smith and good computer 
shops nationwide. 

If you local dealer doesn’t stock Level 9 
adventures yet, ask him to contact us or: 
Centresoft, Drake Distribution, Ferranti & 
Craig, Hi-Tech, Lime Tree, Microdeal, R&R or 
Wonderbridge. 

Level 9 Computing 
1 

| ! Colossal Adventure: the original mainframe 
: adventure with 70 extra locations 

Adventure Quest: an epic journey across the 
weird landscape of Middle Earth is 

Dungeon Adventure: a truly massive game 
which completes the Middle Earth Trilogy U 

Snowball: could this be the biggest SF 
adventure in the world’? 

| 

| 

| 

| 

| 

| 
| 

Lords of Time: an imaginative romp through 
1 World History ial 
| 

1 

1 

1 

| 
I 

l 

| 

| ENCLOSE A CHEQUE/PO FOR £9.90 
EACH 

E92 RCE Gb MaR Ba ree ec: Jy MERRIE AUS EE 

WY GUDTOSS iy oe oak S46 OO 

SS Re ie ENT OOS Bice id eos 4 Guncg incest vn oe ae | | 
sma ' (one of those listed on the arch above, | 
| with at least 32K of memory). 

Dept. ’ , 229, Hughenden Road 

| 

| 

| Send to: 
| LEVEL 9 COMPUTING 

1° 
' High Wycombe, Bucks. HP13 5PG ---__ 

WHICH MICRO? JULY 1984 



You're alone on a distant PS 
planet,designedtotrainthegreat- [Y 

est warriors poles universe. For the first 
time in millions of years, YOU have 

INSTRUCTIONS 
FOR SURVIVAL 

activated the combat grid. Can you survive? 

In a galaxy, far, far away, 
your starship is in orbit 
around a strange new 
world. You set off in a 
Seeker-Probe to take a 
closer look at the planet's 
surface. Mysterious 
obelisks litter the planet, 
clouds hover menacingly 
across the desolate plain, 
when suddenly your 
monitoring systems tell 
you youre under attack. 
The Encounterhas begun! 
An alien saucer flashes 

onto your view screen. 
Your ATTACK indicator 
flashes and a bolt of raw 
energy smashes into your 
protective screen. Your 
screen can only absorb 
four hits of this intensity. 
You must fight back! 

“The graphics are 
outstanding...it’s 3D 
impression is superb. The 
Game itself is first class.” 
WHICH MICRO? & & ¢ 

Brilliant! 

“Encounter is a game that 
will have Arcade game 
lovers riveted to their 
screens for hours on 
end...” PERSONAL 
SOFTWARE (USA). 

a ee “The graphics and sound 
CASSETTES . | & in this 3 dimensional 

DISK VERSIONS £12:95 ff simulation are stunning” 

eFor Commodore 64 
and all ATARI 
Computers 



The name Amstrad is most popularly 
associated with ‘budget’ hi-fi and portable 

TYs, though their latest venture into the 
world of home computing ma ‘change all that. 

'e sent Mike Gerrard 
and David Green out to | 
rural Brentwood to 
examine the new Amstrad 
personal computer and its 

oe | | associated software. 



ne of the first things that hits 
you upon seeing Amstrad’s CPC 
464 is that it isa machine 
designed to take advantage of 

those lessons learned by other 
manufacturers, usually to their cost. Apart 
froma few oddments, which we'll cover 
later, the result is a neat all-round unit 
which is apealing to use as well as to the 
eye. 

The keyboard is arranged in three 
distinct sections, with additional colour 
coding to isolate specific control functions 
such as SHIFT and ENTER. The first section 
consists of a fairly standard ‘qwerty’ layout 
with ESCape, TAB, CAPS LOCK and 
SHIFT (LH) onthe left,andDELete, . 
ENTER, SHIFT (RH) and ConTRoL on the 
right. This last key has been placed next to 
the space bar'and is our only complaint 
about an otherwise completely ergonomic 
arrangement. 

The next section to the right of the 
‘letter entry’ keyboard is the numeric 
keypad and cursor control keys. These are 
not only separated from the rest of the 
keyboard physically, but also electrically so 
that the number pad can double asa 
function keypad. An odd little quirk about 
this section is the position of the COPY - 
key, used when editing, in the centre of the 
four cursor keys. Possibly the placement of 
both this key and the previously mentioned 
ConTRoL key is due to the inclusion of a 
largesize ENTER key, which takes up four 
single key spaces. Even so, the COPY key 
may well be ina better place amongst the 
cursor set, because all five keys will most 
likely be used together when editing. 

The third section houses the cassette 
drive and controls — no need to connect 
up an assortment of flying leads. The 
software for the cassette system includes a 
rather novel feature called Speedioad, 
where information is loaded at twice the . 
normal rate (2000 Baud instead of |000 
Baud). In this mode, there is more chance 
of a loading error since no allowance is 
made for low quality tapes or different 
signal clarity. In practice, however, the 
provision of twice speed loading is worth 
the occasional need toloadsomething _ 
again —— that’s when to switch over to the 
slowerspeed. 

nitial Screening 
Since the Amstrad computer is not 
available without either the green tube 
monitor or the colour monitor as part of 
the package, it is interesting to note that 
should you wish to operate the computer 
using your domestic TV asa monitor, you - 
needto purchase the optionalpower 
supply and modulator. This highlights the 
fact that the keyboard unit is powered 
externally (it has no internal PSU) and 
supplied with DC via the monitor. So far, 
we ve not heard anything about Amstrad 
providing a trade-in service for those 
people wishing to exchange their green 
monitor for acolour one, so it’s just as well 
to be absolutely sure which one you want 
before buying. For game playing and colour 
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work, the colour 
monitor’s extra 
expense is justified — if 
not, then the green 
monitor system is best. 

Both the colour and 
green monitors would 
appear to be fairly 
standard TV sets, 
modified and ‘cleared 
out’ to act as : 
lightweight, high 
definition units. And 
considering that the 
price of the complete 
package compares 
favourably with other 
micros that don’t have monitors included, 
there was nothing to complain about here. 

nd They’re Off! 
The first operation that’s likely to interest 
those with little programming experience, 
is loading and running pre-recorded 
software (which is why we arranged for 
some on-the-spot software reviews to be 
done — Ed). Before assessing some of the 
programs, however afew comments about 
using the machine. 

Loading software is kept very simple, as 
you'd expect with the built-in recorder. 
You press the ConTRoL key and the 
ENTER key and the screen displays: 
RUN : 

Press PLAY then any key: © 
Alternatively you can type out RUN” and 
get the same result. Pressing PLAY on the 
recorder and then any key sets the 
recorder running and the program loading. 
Inthe dozen or so pieces of software _ 
loaded, there wasn’t a single loading error, 
which is quite good considering they were 
all pre-production copies. Software loads a 
block at a time, with a message on the 
screen telling you which block is loading, 
which is reassuring, though you can also 
have a loading screen on, or be lazy and 
have nothing at all, like the Commodore 
64. ae 

An excellent feature is how ‘difficult’ 
they've made it to break out of programs. 
To get out of a machine code program you 
must press SHIFT, ConTRoL and ESCape 
together, which resets the machine as if 
you’d switched off and.on again. The - 
ESCape key is tucked on at top left, not 
likely to be hit accidentally, but if you do so 
when running a BASIC program you only 
return to Direct Mode if you press ESC a 
second time. If you press SPACE instead 
then the program will continue running. 

Typing on the machine isa real joy and 
even at maximum revs there were no 
letters missed. The feel of the keyboard is 
great... helped by the fact that it’s slightly 
raised, and also helped by the finger-tip 
indendations in the keys — no slipping off 
here. The keys had a reasonably solid feel 
to them, except for one, the SPACE bar, 
which was rather tinny and a bit wobbly. It 
was supported just at the centre, rather 
than for most of its length, and as the 
machine on display had obviously suffered a 
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lot of arcade-type bashing at the SPACE 
bar, it had become rather wonky. A little 
disconcerting, that, as when you're typing 
at speed you tend to send a finger down in 
the general direction of the SPACE bar and 
bash it... it needs to be more robust, 
though it’s probably something you could 
easily solve for yourself in DIY fashion if it 
bothered you. 

oft Options 

The saying ‘software sells hardware’ would 
certainly seem to ring true for Amstrad. 
Our main impression after a few hours 
with pre-production copies of some of the 
first 50 titles due in September was of the 
best of the Spectrum combined with the 
best of the Commodore 64, and a little 
more besides. In fact that is just what will 
be on offer, as Amstrad gave early 
machines to several software houses to 
convert the pick of their titles, and despite 
an emphasis on games with 38 arcade titles, 
there are also some educational, tutorial 
and business programs included. 

Two of the games, Roland on the Ropes 
and Roland in the Cave, might suggest 
there’s a Horace or Cuthbert clone on the 
way, but these provisional titles are more 
in-jokes and may change: Roland Perry was 
really the agent provacteur behind the 
development of the Amstrad’s software. 
Those games, in reality, are versions of 
Quicksilva’s Fred and Bugaboo, both of 
which impresed with their sound, speed, 
colour and all-round smoothness. The 
character movement was so detailed as to 
warrant close inspection with a magnifying 
glass to see just what was going on. 

Fred opens with a dramatic rendering of 
‘High Noon’, then you’re into the tunnels 
from which you must escape by swinging 
round the conveniently-placed ropes and 
avoiding the convincing ghosts and other 
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nasties. Fred was under joystick control, 
and while the Amstrad stick seemed a little 
stiff at first, any loss of life was definitely 
down to the player. 

Keyboard control is a good test of a 
machine’s responses, and the high standard 
of this was revealed in Electro Freddy, with 
characters gliding round the screen as if 
they’d strayed in from an Ultimate game. 
Here is the perfect game for a machine by 
Amstrad, as you push hi-fi units onto the 
conveyor belt at the foot of the screen 
while avoiding the bespectacled red- 
bearded man who appears to be throwing 
portable radios at you — a bit tricky to tell 
as instructions haven't yet been 
incorporated. But if you’re hit you 
plummet down to the moving belt and an 
ambulance whisks you away. The levels get 
tougher, of course, and all in all it was an 
impressive if simple game. 

Less simple was Bugaboo, where we 
were soon floundering around despite our 
pride in having got the flea out of the cave 
in 16 seconds for the Spectrum version. 
Pride comes before a fall, though, or in this 
case several falls. As in the 64 version, the 
graphics have been given depth and a few 

more hazards added. Winking eyes peer 
from holes in the background, and this was 
a game we were very reluctant to pull the 
plug on, even if another goodie was 
waiting. 

And it was, with Durrell’s Harrier 
Attack, already a Spectrum best-seller, and 
surely set to do the same for Amsoft. With 
a combination of keyboard and joystick you 
take your plane from the deck of an aircraft 
carrier and fly, Scramble-style, over a 
scrolling landscape in an attempt to bomb 
the enemy camp — nota game for wimps 
or pacifists. The clear blue sky and white 
clouds showed the purity of the Amstrad’s 
colours, as good as we ve seen on any 
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Other games due 
include a brace from 
Gem and Micromega, 
with familiar titles like 
Mr Wimpey, 
Hunchback, Pengwyn 
and Hunter Killer also 
on the opening list. 
Mikro-Gen have 
provided their 
Masterchess program, 
which might not offer all 
the facilities of the best 
chess programs but does 
have nine skill levels and 
the option to alter 
either the pieces or the 

squares using one of the Amstrad’s 27 
colours. You can change skill-level in 
mid-game, or seek advice from the 
computer about recommended moves — 
though this was more a case of which move 
not to make, as it seemed to take great 
delight in wiping you out if you were fool 
enough to follow (or swallow) its 
recommendation. 

7. Serious Side 

We were less impressed with the 
educational programs, although it is good 
to see a company launching some 
educational software alongside a new 
micro, and these were far from being the 
‘quiz’ programs that some software houses 
put out masquerading as education. World 
Wise is a geographical version of the old 
animal guessing game, where you think of 
an animal and the computer tries to guess it 
by asking a series of Yes/No questions such 
as ‘Can it fly?’ Here you deal with rivers, 
mountains etc, ten categories in all, but 
with only two items under each heading 
when you start. You must build up the rest 
yourself, as the computer ‘learns’ by asking 
you how it can differentiate between its 
guess, if wrong, and the item you were 
actually thinking of. How much the pupil 
learns through this, though, is uncertain. 

For younger children there are Happy 
Letters, Happy Writing and Happy 
Numbers. The last prints anumber on the 
left of the screen and the child must 
respond by pressing the appropriate 
number key the correct number of times. 
A smiling face is the reward, a frown if 
wrong, and it should be reasonably 
effective for very young children but it is 
hoped that better material should appear 
in due course. 

The businessman’s equivalent of Happy 
Numbers is, we suppose, a spreadsheet 
program, and Amscalc is just that, written 
in BASIC. If this sounds possibly limiting, 
bear in mind that the speed of the Amstrad 
BASIC is one of its strong points, anda 
faster more complex spreadsheet written 
in Pascal is on the cards for the future. 
Amscalc needs a longer more in-depth 
look when its instructional material is also 
available, but at first sight it seemed easy to 
use, and certainly coped with graph- 
drawing quickly enough. On the business/ 
utility side there will also be a word 

processor, Amsword, a home budget 
program, a Pascal package and an 
assembler/disassembler. 

These first impressions, though 
necessarily brief, indicate that the Amstrad 
won't flounder for lack of software 
support. The price level hasn’t been fixed 
yet, but it’s more likely to be £7.95 than 
£5.95. One final thought we had — if these 
are just the first few items, what will the 
standard of software be when the machine 
has been around for a year or so? 

ounds On Display 

Apart from all the usual features found in 
most extended versions of BASIC, the 
CPC 464 has a more than adequate 
graphics and sound facility. The resolution 
and colours available are determined by 
which mode the machine is in. Mode | is 
the default selection, providing 40 
character columns. The other modes give 
20 (mode 0) and 80 (mode 2) respectively. 
The number of colours supported by the 
three modes also varies from two in mode 
2 to four in mode | and 16 in mode 
0 — these are out of a possible 27 colours, 
derived from a basic set of nine (the base 
colour, a bright and a pastel version). It is 
also possible to make the colours flash by 
adding an extra parameter to the relevant 
commands. It is fairly obvious that in the 
absence of many colours, a high-res screen 
mode is possible, with the reverse also 
being true. This becomes particularly 
noticeable when making use of ‘Text 
Windows’, which are areas that can be 
isolated from the rest of the screen. 

The sound commands and capabilities of 
the Amstrad micro appear at first to be 
rather complex, and although well 
explained in the tome-like manual, still 
require a lot of getting used to. This is 
surprising considering that the sound chip 
used has been around for some time now. 
However, as with most aspects of micro 
design, clever application of software can 
produce very different results from the 
same hardware. 

Sound is output from a speaker inside 
the CPC 464 and can also be taken to an 
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external amplifier. There are seven 
parameters used with the sound command, 
but only the first two must be specified — 
the others default. Briefly, the command 
gives access to channel (there are three 
possible), frequency, length of note, 
volume and its envelope (the way the 
volume changes over the length of the 
note), the shape of the wave (called for 
some obscure reason Tone Envelope) and 
the amount of noise added to the final 
sound. Quite an extensve little package, 
but we'll wait to see if anyone manages to 
come on with anything spectacular after 
playing with it for some time. 

Basic Bits 

Rather than run through the whole set of 
BASIC commands — and there’s another 
encyclopaedic manual which does just 
that — we'll select a few of the more 
unusual to outline the kind of spread 
provided by the Amstrad micro. 

The commands AFTER, EVERY and 
REMAIN allow subroutines to be 
controlled in real time. This makes it 
possible to insert delayed calls and 
repeating calls to any particular routine. In 
other words, what we have here is an 
‘interrupt processor’ under software 
control, though beginners will probably 
not need to know much more that that. 

Along with the usual INT command for 
returning the integer part of a real number, 

SW 
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£120-£300 

Dealer enquiries welcome. 
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there’s also CINT, which rounds the 
number to the nearest integer. CREAL is 
then the equivalent conversion to real 
numbers. 

Interrupts, mentioned earlier (apart from 
BREAK), may be disabled and enabled by 
Dl and El respectively. However, it would 
seem a much better idea to either make 
sure programs do not require special 
priorities to be given to routines, or for 
other occasions to employ some error trap 
and re-routing. This latter facility is 
covered adequately by ERROR, ERR and 
ERL. 

Access from BASIC to I/O ports is 
provided by INP, OUT and WAIT, where 
the I/O port address is specified and either 
a ‘look-for-right-number’, ora straight I/O 
operation is performed. 

The Amstrad’s software also supports a 
range of graphics specific, joystick control 
and sound commands which combine to 
make their BASIC one of the most 
comprehensive ona machine of this size. 
Many of the provisions are reminiscent of 
those provided by higher level string 
processing languages such as SNOBOL4. 

and the keyboard includes a built-in 
cassette deck. This accesses an extended 
character set and 32 user-definable keys. 

Sound and graphics are both well 
catered for, with 27 different (a/beit 
marginally — Ed) colours and three 
channels of ‘stereo’ sound. Software 
support for graphics and sound is more 
than generous and there would seem to be 
little that you could want to do that is not 
possible via one or more BASIC 
commands. Indeed this philosophy seems 
to have been applied throughout and until 
production models have been in use for a 
few months — first machines are expected 
in the shops towards the end of this month 
(June) — we'll reserve any final criticisms. 

q 

ith colour aor oe 

er £229 

c. 464 with eee 

itors not availa 

Amstrad CPC 464 w 

monitor 

Amstrad vat 
e r m — 

onito £29. 95 

__————_ ¢14.95 
T £199.95 

he Round Up 

This new CPC 464, Z80-based personal 
computer contains 64K RAM, of which 
over 42K is available upon power-on to the 
user. It has three screen modes witha 
maximum resolution of 640 x 240 pixels Brentwood, Esse* 

ORGANISATION AT YOUR FINGER TIPS! 
Hardware and Software for the BBC Micro. Just a few of 

our Business, Domestic & Educational Programs 
available on cassette or disc. 

107 MEMO—CALC £12.95+ VAT B C/D 
“It must be among the least expensive pieces of useful software 
you will ever buy” Revue by Practical Computing July 1983. 

This is a database/calcsheet program which is allows up to 255 
columns. The number of rows is automatically set from 5 to over 
1000 depending on the columns declared. Both numeric and 
alphameric data can be stored in any cell and can be of any length 
up to 255 characters. 

106 PAYROLL (WorM) £24.95 each+ VAT B C/D 
Two part programs to handle the wages on a weekly or separately 
on a monthly basis for up to 100 employees in memory at the 
same time. Order as WEEKLY or MONTHLY. Deduct £5.00 if both 
weekly & monthly programs purchased at same time. A PAYROLL 
update service is offered at £6.00 per annum + VAT 

Fe 304 STATPACK £9.95 + VAT B C/D 
A statistic package written by Micro-Aid that first appeared in the 
Personal Computer World magazine between autumn of 1978 and 
the Spring of 1979 as a series of articles. 
This fascinating suite of modules will appeal to Schools, Colleges 
and businesses alike proving extremely valuable. 

102 CASHBOOK £11.95 + VAT B C/D 
FIRST CHOICE, This is a double entry cashbook program showing 
cash and bank credits and debits, i.e. 4 columns. Any number of 
individual accounts can be used and analysed or totalled 
individually or cumulatively by associated group. 

LANGUAGE & UTILITY ROM’S from many sources from £48 

SEND NOW FOR OUR FREE BROCHURE! 

Most of our programs are on PRESTEL (Micronet) 
* 60043703 and can be down loaded directly. 

Uyicro~-Aid 
25 Fore Street, Praze, Camborne, 

Cornwall TR14 OJX UK Tel: (0209) 831274 

#e SEIKOSHA 
PRINTERS 

#4 A new range of printers 
(Spectrum Compatible) 

replacing 
existing models. 
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NEW ORIGINAL GAMES 
FOR THE COMMODORE 64 

e@ NIGHTMARE PARK ss in tact a compendium of 14 
games. The task of the user is to gain as many points as possible travelling 

through a maze beset by obstacles atevery turn. These infuriationg obstacles 

are overcome by a combination of skill, snarp reflexes or by sheer good luck 

making Nightmare Park a suitable game for all ages. 

PRICE £7.99 

8 DOTS & BOXES is an intelligent game where the user and 

the computer take turns in completing boxes by drawing a line between two 

dots. The aim of the game is to win the most boxes whilst skilfully minimising 

the number of boxes given away to the computer. 

PRICE £6.95 

ee H EXA PAWN For strategic and persistent play. The opponent 

(computer) has no initial strategy but is programmed to learn from the user's 

wins to improve its own strategy. 

PRICE £5.95 

ie CHOP PER LAND Your chopper is chartered to transfer 
goods from your base and jand SAFELY. An exciting new game full of 
surprises. 

PRICE £7.99 

2 Vouchers 
Collect this voucher and either 

Send Cheques/PO: 

A.R. SOFTWARE 

86 Avonbrae Crescent 
Hamilton, Scotiand 
Tel: 0698 282036 

DEALER ENQUIRIES 
WELCOME 

1 or 3 from the last or next 

issue of Which Micro & Soft- 

ware Review and when you 

purchase either: NIGHTMARE 

PARK, DOTS & BOXES or 

CHOPPER LAND you will get 

HEXAPAWN completely FREE. 

WANTED! 
Got a good program? 
Come to the experts 

We are looking for original software 
titles for National and International 
Distribution for the following machines: 

Any Atari Home Computer 
Sinclair Spectrum/OL 
BBC ‘B’/Acorn Electron 
Commodore ‘64 

We are also interested to hear from 
capable freelance programmers. 

Please contact in writing only: 
Jon Dean 
Software Acquisition Centre (WM) 
Atari International (U.K.) Inc. 
Atari House, Railway Terrace 
Slough, Berks SL2 5BZ 

A ATARI 
© A Warner Communication Company . 
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@ Word processing @Financial models ® Budget planning 

® Graphics presentations @ Data base file management 

@ Accounting @Sales forecasting ®@ Electronic mail 

UNBEATABLE PRICES? 
TRY US! 

Ring today for details on 
ALL APPLE products, including 

printers and software. 

A new portable, compact micro — 
THE APPLE IIC now available. 

Macintosh 
i h | ‘T™ 

Authorised Dealer l S e T e - 

PO an 

Order now 
to ensure delivery. 

CALL 0942 892818 for further details on above 
plus many other ‘SPECIALS’ and for free advice on 

any problems or queries. 

Micro COMPUTER 

-ONSULIANTS Lrp 
Ascott House, 227 Elliott Street, 
Tyldesley, Manchester 

M29 8DG. 

Tel: 0942-892818 



Over the last three issues we have built up 
a fully functioning screen editor with many 
routines to speed up the creation of 
graphics screens. This month sees the 

Modules 2.8 — Subroutine — Print 

The final part of this exciting graphics enhancer for the Spectrum 
describes double size characters and screen manipulation. 
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8081 REM MODULE |. 9 - PRINT GIANT CHARACTERS 
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j : ; : . 8@1@ IF xpr2a THEN LET xp 28 
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simple task to add your own subroutines. 062 IF INKEYS<>"" THEN GO TO 6060 = = 
8070 LET pS=INKEYS: IF p#="" THEN GO TO 807 

& [F p$>'2" THEN GO TO 8060 _. .. 

aoeo foe ee a mpta: FOR r=yp TO yptS: FRINT OVER 1sAT r,c€s » NEXT rs: NEXT 

. 

gat bas a “ 

8985 IF p#=CHR$ i2 THEN 80 SUB BB@O: GO TO 8830 

These two modules are analogous to Biz@ FOR r=1 (0 4: 

previous routines with one important 

en aa: graphic chopped into four small squares we 
can allocate | for an inked quarter and 0 for 
uninked quarter. We now multiply that | 
or 0 by 2 for the top-left quarter, by | for 
top right, 8 for bottom-left and by 4 for 

By combining | 6 block graphics 
characters to make a giant character, each 
quarter of a graphics character 
corresponds to a “‘pixel”’ of the giant 
character. In these 2 lines L$() is sliced up 
into 16 2-bit by 2-bit portionsandthe _ 

SCREENSSKETCHPLOTTER 

24 

FOR c=1 TO 4: 

+ (VAL L#O*2,c#2-1) #8) + (VAL L& Or #2 ,0*2) #4) 

appropriate block graphics character for 
each portion calculated and printed to the 

Test these modules in the same way as 
for the large-size character modules. The 
main difference is that the giant characters 
take up a 4 by 4 block of print spaces on the 
screen. There are therefore four different 
starting points along a line which must be 

Giant Characters. 9090 IF p#=CHRf 13 THEN RETURN 

—_ ine — 8100 IF p#=CHR# S2 THEN GO TO 8160 : 

2? Subroutine Delete S11@ BEEP .@8,24: PRINT #1; FLASH 1;AT 0,0; WATT 

Giant Characters. 3120 GO SUB 8620 
(eT me (VAL L€(r*2-1,c#2-1) 82) 1VAL L# tree i.e) 

814@ FRINT AT yptr-i,xptc- is; CHR* (1 28+k) 

exception at lines 8] 30-8140. It was Di Ment | on r 

previously found that the codes for the meer sony smock ame 81 sm A LET yo=ve*4 

: 
E woe3i THEN LET xp=s: LE! ypy 

Oe BS aaa Me a pies 7 ipeao THEN LET xp Fe: LET yp=ypt4 

inconvenient. Here the codes are g200 IF xp=2? THEN LET xp=t: LET ee ae ee 

: i j @21@ IF yp?18@ THE SY xp=Si: LE =2i: REEP .05,40: 

extremely useful. If we imagine each block Soon ca <0 sexe 

tested to check that characters are printed 
in neat columns. 

bottom-right. Add these four numbers screen. Check the downward displacement of 

together then add | 28 to the sum and we the cursor as you progress from one line to 

obtain the code for the graphics character. Testing Modules 2.8 & 2.9 the next. Check also that the delete cursor 
jumps up correctly when back-deleting 
from one line to the previous line. 

The listing for this program is now 
complete and ready for use. | do not intend 
to add any further instructions since all that 
you need were given with each module. 
Experience is the best tutor so discover 
both the strengths and weaknesses of the 
program by making your own designs. 

A useful aid would be to purchase some 
keyboard overlays and mark up one to use 
until you have learnt all the control keys. 
You may have noticed that the control 
keys are grouped ina relatively convenient 
way, ie most of the letter keys for pixel 
mode, the number keys for print mode and 
keys ‘“‘p”, “o”, “i” and “y” (which are 
grouped together) as shared control keys. 

Should you wish to adapt or extend the 
program there are still approximately 
| 7400 bytes left after running, so you have 
plenty of spare memory. If you need more 
control keys the “‘a” and “u” keys are 
unused in pixel mode. 

Lastly, in order to obtain the maximum 
value from this program, why not borrow 
ideas and routines from it and use them in 
your own programs? Spare parts you might 
find useful are the error trapping routines 
used where a number is input, the binary/ 
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decimal and decimal/binary conversions in 
modules 0 and 2.5 respectively, the 
method of printing giant characters using 
the ZX character set in module 2.8 and the 
graphics character generator. 

Page Flipper 
At the beginning of this series | promised 
a machine code routine which changes 
screen pages held in RAM. The paragraphs 
that follow describe just such a routine. 
Follow the steps given andl am sure you 
will be impressed with the result. 
|. Use the sketchpad to make five screen 
designs. Save each one to tape making sure 
you keep a note of the tape counter 
reading for each design. 
2. Enter the Basic program called 

Table | — Strings and arrays 

L$() Subroutine at Line 8600 & Oversize 
Print Routines — holds character to 
be printed as 8 binary numbers 

b$,q$ Subroutine at Line 8600 — used to 
: construct binary number 
g$ Subroutine at Line 7400 — holds 

code of graphics character to be 
printed 

k$ —_Initialisation — number input as 
string and converted to variable 

p$ —— hold character for printing in print 
routine 

(see also Table 2, Part | for strings & arrays 
used in both pixel and print modes.) 

1 Re 3 aay Ug CO 

S Ron acl. 7 BASIC cone, act 7 ae Ie oe ee <p 

s ce HRHR EER He ey 

7? PAPER 7: inw 

rR 

12 RANDOMI 7E USR & 

148 RANDOM] 75 $0779: PAUSE 9g. 

KHER EERE 

CHARACTERS 

ERE EEF 

o7s LET ypd=ypd-4 
LET ypd=ypd-4 

ms: LET ypd=ypd-4 
; LET ypd=ypd-4 

40: LET ypd=@: 

1 Vs AT yptr y8P 

BER He ie i 
Oo] Program 
MRE M RH Ky 

. @: BRIGHT @: 
E 

. On of Basic eae © 3) p. 
. o Aga 3H tt se 
$e Ile ey. ~ Page Change" 4) Pa tt ies 

ve BO SUB 100+VAL ce PAPC" t” OR igs, |. 7 4) Page RAN EMEZE USR 30791, povai0 32 7 ©" THEN 6a 1p so 
: PAUSE QO: SR 

oe me JIS BEB fn we bs RET 4 130 RANDOMIZE lige lla PAUSE g. RETURY 
ee oe USR 2a77%. 5 oot UR 158 RANDOM 7¢ hee Sao st PAUSE @: RETURN fo FOR i= seqge, 40297? PAUSE G. Ber oN “58455 To 45367. PORE ey gs E 442071 PEEK y. 

LET xpd=@ 
+C% 1 ia 

“‘pagedemo’’. This program provides a 
menu and controls the machine code. Do 
not RUN it but double-check the 
addresses in lines | 10-160, then save it to 
tape with SAVE “‘pagedemo”’ LINE 10 so 
that it autoruns on loading. 
3. Enter the BASIC program called “code”. 
This program POKEs the machine code 
into memory and is probably quicker than 
using an assembler since there are only 36 
bytes of functioning code. Double-check 
the DATA then RUN the program. The 
machine control code is now in memory. 
4. The machine code now in memory will 
take 691 2 byte blocks of memory and place 
these in the display and attribute areas. We 
now add the five pages as machine code to 
make one large chunk of machine code. 
Wind the tape to the position of the first 
page and load this with LOAD “ “CODE 
58455,6912. Load the second page with 
LOAD “ “CODE 51542,6912. Load the 
third page with LOAD “ “CODE 
44629,69 12. Load the fourth page with 
LOAD “ “CODE 37716,6912 and the fifth 
page with LOAD “ “CODE 30803,691 2. 
5. Now wind the tape containing the Basic 
program “‘pagedemo’’ toa point just after 
the program recording and save the 
cumulated machine code with SAVE 
“mc” CODE 30767,34601. VERIFY this 
and then wipe the computer memory with 
RANDOMIZE USR 0. 
6. Load the pagedemo program. This will 
autorun, loading the machine code 
containing the bytes of the five pages and 
displaying the menu and instructions. Press 

FLASH @: CLs 

NEXT x : PAUSE @: RETURN 

1 REM KEELE KEENE HEE EEK EEE EE EEE ERE EER EEE EEE EEE EEE EE ER EE 

°" REM code — pokes controlling machine code for pagedemo program 

EEE EE EE EERE MER EEE EEE EEE EEE EERE EERE EEE EE EERE EE RER 

i@ DATA 335,82,120,195,74,120,23,84,147,195,74,120 

2@ DATA $5,85,174,195,74,.120,55,96,201 175,774,120 

28 DATA 33,87 ,278,17.0,.64.1,8@.27,.257,176,201 

404 CLEAR 30766 

5 FOR n=3@767 TO S@S@2: READ a: FORE n,a: NEXT n 

PRINT "Machine code now in RAM." 
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Table 2— Numeric variables 

bl,b2 Subroutine at Line 8600 — 
decimal to binary conversion 

byte Sequentially holds 8 numbers for 
POKEing user defined 

_ characters 
FOR-NEXT variables for 
column & row in Giant Print 
Routine 

cursorp —_ paper colour for print cursor 
g Initialisation — holds numeric 

differences between codes of 
chosen letter and ‘ 
corresponding graphics 
character 
Used to calculate codes of 
graphics characters making giant 
letters in Giant Print Routine 
Subroutine at Line 8600 — 
sequentially holds bytes forming 
character to be printed 

- co-ordinates of print cursor 
cursor co-ordinates in print 
delete routines 

xplot,yplot co-ordinates for plotting in large 
print routines 

(see also Table 3, Part | for numeric 
variables used in both pixel and print 
modes.) 

peek 

XP,¥P 
xpd,ypd 

any key between | and 5 fora rapid block 
move. Try pressing ‘“6” to see just how 
slow a BASIC block move would be. 

Using The Routine 
With five pages, the 36-byte block move 
routine in memory and RAMTOP set at 
30766, you will have about 6.5K available 
for a Basic program. Larger BASIC 
programs will necessitate losing one or 
more pages. In your basic program use the 
same RANDOMIZE USR calls as you find in 
the demo program. The actual pages are 
stored in the 691 2 bytes starting at 58455, 
31542, 44629, 37716 and 30803 for pages 
one to five respectively. 

The machine code routine from 3079 | 
to 30802 is as follows: 

Mnemonic DEC Comments 
LD HL, E457 33,87,228 Load HL register 

pair with base 
address of source 
code (58455) 
Load DE register 
pair with base 
address of 
destination 
(16384) 
Load BC register 
pair with no of 
bytes to be 
moved (691 2) 

LDIR 237,176 Move the bytes 
RET 201 Return 

This moves the first page. for the other 
pages we need merely to put the base 
address in the HL register and jump to the 
fourth byte of the above routine. The code 
for moving the second page gives the 

LD DE, 00 40 17,0,64 

LD BC, 001B 1,0,27 

general idea. 

Mnemonic DEC Comments 
LDHL,56 33,86,201 Load HLregister 
C9 with 51542 
JP 4A 78 |95,74,120 Jump to address 

30794 
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In 1979 Kit Williams wrote a book called Masquerade, 
which started a treasure hunt that was followed by 
people all over the world. The prize that was offered 
was the “‘Jewelled Hare of Masquerade’. It was a real 
treasure, made of gold and precious stones. The hare 
was sealed in an earthenware jar, and buried in a 
secret location. A man called Ken Thomas finally 
solved the clues in the book, and dug up the hare in 
1982. 

| Nowacompany called Haresoft Ltd, has purchased 
the hare from Mr. Thomas and embarked on an 
exciting computer competition. 

Six programmers and two designers have spent 
three months producing a program which they 
describe as a puzzle, not a game. To give an equal 
chance to youngsters who cannot travel freely, the 
hare has not been buried, the winner merely having to 
pinpoint a certain location. The program is being 
produced in two parts, each costing £8.95, which will 
be released with a twelve week period between 
them. The first tape, (Hareraiser Prelude) will be 
available in mid-June, and the second tape (Hareraiser 
Finale) will be available in mid-September. Both tapes 
will be needed to find the location of the treasure. To 
overcome the problem of piracy, the tapes include \ | 
information that the ordinary computer owner will . 
not be able to reproduce. Should copies be taken, the 
user will not be aware that all the data is not present. 
As a secondary precaution, each tape has its own 
registration card, which the purchaser must complete 
and return to Haresoft Ltd. 

The winner must be able to produce both tapes 
which will correspond to his or her registration 
number, and send the registration numbers, together 
with a description of the Hare’s location. Purchasers | 
of the first tape who register their personal numbers | 
will be offered the second tape through mail order on | 
the first day of issue. 

The program will initially be available for the 
following: BBC B/VIC 20/ORIC. ATMOS 48K/ 
DRAGON 32/64/CBM 64/SPECTRUM 48K/ & AM- 
STRAD. State which computer you own. 

Haresoft Ltd will offer £30,000 in cash as an 
alternative to the Golden Jewelled Hare Treasure. | 

Which Micro re 
aresoft Ltd P.O °9 e # Box 3 
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produced via the tele
vision set, the result is 

a volume level that makes the 
Spectrum 

seem positively thunderous.
 Indeed, there 

is likely to be no sound
 at all. This will not 

detract froma game 
to the point of makin

g 

it unplayable, and wit
h computers such as 

the BBC, Electron, a
nd Oric where the 

sound is generated from an 
internal 

loudspeaker it will make no differ
ence 

whatever — one reason for several 

computer manufactur
ers opting for 

internal sound genera
tion and external 

power supplies, maki
ng British versions o

f 

the machine easily adapted to fore
ign 

markets. 

It has to be pointed o
ut that although 

most countries using 
a PAL system use one 

that is compatible wi
th the British system,

 

as far as the picture Is concerned there ar
e 

some countries where negative rather 

than positive vision m
odulation is used. 

Using aset designed 
for this type of signal 

with ahome compute
r designed for the 

PAL Asystem would 
not simply give an 

“nverse video’ display
. And since the 

synchronisation signa
ls would also be of the 

wrong polarity it Is highly un
likely that a 

steady picture could 
be obtained. 

The Old Favourites
 

Few people realize th
at VHF television is 

alive and well in many 
countries, and 

although VHF televis
ion is soon to be 

phased out in Britain,
 there are a good 

many places where it is likely to be aroun
d 

for many years to com
e. These are the 

countries where a 625 line system is used 

on VHF, and not our 
obsolete 405 line 

system. Unfortunately, a computer having 

a PAL A UHF output 
will not work at all 

with a television set that is designed to
 

receive only PAL VHF
 transmissions. 

Going on holiday, 

our micro all alone at 

take it with you — Robert Penfold looks at
 

some of the compatibility pro
blems. 

situation is very different. The 
world of 

computing is often criticised for
 having too 

many standards and va
riations on 

standards, but this is a
n ailment that is 

common to most facets of elec
tronics, 

including television. 
There are three basic 

television standards; N
TSC, PAL, and 

SECAM, but there are also som
e variations 

on these systems. The
 one used in Britain is 

the PAL A UHF syste
m, and there are few 

other countries which
 use precisely the 

same system. In fact, as far as | know,
 the 

only other country to
 use this system is 

Fine: 
There are many other countr

ies 

(particularly in Europe
) which use 

variations on the PAL
 system, and 

television sets for use
 In these countries 

should in many cases give a g
ood quality 

visual display with a c
omputer having a 

UHF PAL A modulator. 
incompatibility. 

Things are very differe
nt when it comes SECAM is the French system, b

ut it is 

to the sound channel, 
alas, with the 

used ina number of co
untries in Europe, 

continental PAL syste
ms using a different 

Asiaand Africa. It has technical similari
ties 

frequency to the Briti
sh one. For 

with the PALsystem (the two systems 

computers such as the 
Commodore, Atari, | were develop

ed from the same black and 

and Memotech, where 
the sound is white system), and som

e sort of display 

4 

Jon 

/) Inthe past, books and
 board games were 

taken on holiday to fill in those idle periods, 

or to help provide ind
oor activity when the 

weather failed to live up to exp
ectations. 

ge A. SE5e On eS 

These days, the alternative f
or the 

computer enthusiast could be to
 take a 

home computer and 
some suitably 

engaging software instead, giving an 

opportunity to demon
strate your 

\ computer prowess 
more widely as well a

s 

' filling in the dull mome
nts in an interesting 

way. 
In practice things mig

ht be less 

straightforward than 
you would think. A 

home-computer is a singularly obstinat
e 

piece of equipment. T
o function properly it 

requires a power sou
rce plus a television 

or monitor. Provided
 cartridge software 

can be used the casset
te recorder can be 

dispensed with, and in
 the interests of 

minimising the bulk of
 the system this Is the 

sensible thing to do. 

\ Set Standards 
When holidaying in Britain it is unlikely that 

access to a suitable te
levision set will be 

much of a problem. W
hen going abroad the 

wre: 

a ned 
occa 

‘= > > 

cs ta 
7 7 

FE 

Results are likely to be similar wit
h a set 

designed for NTSC transmissions, and this
 

is the system used in th
e USA. Apart from 

having incompatible so
und, this system also 

has 525 rather than 6
25 lines, and 60 rather

 

than 50 frames per se
cond, giving total 

ew CATHY BALME 

———— 
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stepped up to 740 volts it
 should operate Gaa4 

the computer properly. 

There are special trans
formers known as 

auto-transformers wh
ich are designed for 

this task. With one of t
hese practically any 

‘tem of 240 volt UK m
ains equipment can 

be powered froma 110 to 120 volt mains 

supply. Most of these 
auto transformers 

NW 

; }: 

Ny 
have a variety of input

 and output voltages 

we 
so that they can conve

rt any normal mains 

LCA 
voltage to any other s

tandard mains 

ius \\ 
voltage. They should b

e properly cased 

with input and output
 connectors that 

permit safe connecti
on to the mains supp

ly 

and the powered equi
pment. However, 

| 

unless you are reasona
bly familiar with 

electrical wiring it is unwise to play aro
und 

with an auto transform
er, and certainly no 

wiring should be left e
xposed. 

Power Play 

Auto-transformers 
are available ina 

number of power ratings, but a computer 

might be obtained in some cases, but not a that is picture compatib
le with the British 

does not consume a great deal of power 

roper colour display. Un
fortunately, the PAL system is given below. There 

isa good and a small type rated 
at about 25 watts or 

SECAM system is often used with visi
on chance of being able t

o use a computer 
more should suffice. The only snag 

is that 

modulation of the oppo
site polarity to that 

| havinga UHF P AL A
 output in one of these auto-transformers do 

not seem to be as 

used in Britain, giving t
otal incompatibility 

countries. 
readily available as the

y once were. 

. . . 
. 

. 

| ae a micro designed fo
r use witha PALA 

i aa Asoves 5 epee such as ch sane an
d 

set. 

Belgium 
Cyprus ric ave a power supply 

which gives a 

There are no companies 
producing 

et uataind nominal 9 volt DC outpu
t. Battery 

converters which enable
 a computer 

West Germany 
Gibraltar operation of acomputer of this type 

!s 

having a PAL A UHF outp
ut to be used 

Satna taal quite feasible, but take c
are not to get the 

with television sets des
igned for other 

realy madeira battery polarity wrong
 (although this does 

standards, and this is so
mething that could 

waits Netherlands not neccessarily prove 
fatal for the 

probably not be achieved
 using a low cost 

Nareiay Portugal computer). Home micros are not designed 

device anyway. Except 
in the case of the 

Spain éwaderi for portability nor to o
perate from 

VIC-20 the modulator is an integral part of 
; 

batteries, and consequent
ly they are not 

; 
Switzerland 

Turkey 
: 

: 

the computer which cann
ot be changed 

built around a CMOS microprocessor and 

easily, and even with th
e VIC-20 a suitable | The UK mains supply

 isabout as universal 
other devices that have

 a low current 

modulator for the countr
y you are visiting | asour television syste

m. Most countries 
consumption. A power 

source such as Six 

might be difficult to obtai
n. have a mains voltage of a

round |10to 120 | HPI | size cells would be extr
emely short 

lived, and even the use o
f Nickel Cadmium 

rechargeable batteries 
would not be too 

practical as they would n
eed frequent 

recharging. The use of ba
tteries, although 

possible in many cases, is therefore of 

dubious value even for t
hese computers 

where it can be accomplished 
without too 

much difficulty. 

Unless you are visiting
 a country where a volts AC, as opposed to our 240

 volt AC 

suitable UHF PAL syst
em is used at least to | su

pply. The UK mains is at a frequency of 

some degree (anda n
umber of popular SOHz, whereas some 

other countries use 2
 

resorts are in countries
 that fall within this 

| frequency of 60Hz (
the USA for instance). 

catagory), the best ad
vice would seem to Fortunately, the diffe

rence between 

be to take a miniature 
television set with and 60 Hzis unlikely t

o be important as far 

Ou. 
as powering a micro is concerned, and 

A list of countries that
 use a PALsystem 

provided the mains su
pply voltage can be 

aips....2.0 
acre but 

vent 
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V GE STFTWARE VV 
OH MUMMY!! DISCO DAN 
Your party of archeologists enter the pyramidin Can poor Dan decontaminate the atomic fuel 
search of the mummies of the pharoah’s house- rods in time? In this new 3D machine code game, 
hold. There are five burial chambers containing you control Dan Dan The Atomiser Man, 
treasure, secret scrolls keys, royal mummies and jumping him from disc to disc, trying to reduce 
some nasty surprises. To pass from one chamber __ the ever increasing radiation levels, in the atomic 
to the next, you must find the key and royal pile. However, Up’nAtom’Arry and his gang of 
mummy, but beware, you may uncover a_ vargrant particles are thirsting for the energy in 
guardian, who will chase your group to avenge — your back pack, which makes life a bit awkward 
your desecration!! at times. Then there’s Ron the Rapacious 
A Machine Code game for those with nerves of | Robot, not the sort to meet in a dark alley (or 

steel and great courage. anywhere else for that matter)!! 
Price (ZX81 & SPECTRUM) £4.95 Price (48K SPECTRUM) £4.95 

**THESE PROGRAMS ARE AVAILABLE FROM LARGER BRANCHES OF 

All prices include postage and packing. All cassettes despatched within 48 hours of receipt of order. 
Access orders welcome. 

Dealer Enquiries Welcome. 

GEM SOFTWARE, 
UNIT D, THE MALTINGS, STATION ROAD, 

SAWBRIDGEWORTH, HERTS. 
Telephone (0279) 723567/ 723518. 

PET LE A a ae ee es pS AS SSS DUCKWORTH 11 Bpaliateret 
__ Ane At RUSS HOME COMPUTING 

a new series 
emia 

All books written by Peter Gerrard, former editor of Commodore Computing 
International, author of two top-selling adventure games for the Commodore 
64, or by Kevin Bergin. Both are regular contributors to Personal Computer 

News, Which Micro? and Software Review. 

EXPLORING ADVENTURES 
A complete look at the fabulous world of Adventure Games for your computer. 
Starting with an introduction to adventures, and their early history, it takes you 
gently through the basic programming necessary before you can start writing 
your own games. Inputting information, room mapping, movement, vocabulary, 

a and everything required to write an adventure game are explored in detail. 
There follow a number of adventure scenarios, just to get started, and finally 
three complete listings written especially for your machine, which will send 
you off into wonderful worlds where almost anything can happen. The three 
games listed in each book are available on one cassette at £7.95. The complete 
guide to adventure games: playing, writing and solving them. Peter Gerrard is 
the author of Romik’s two top-selling adventure games — Fools Gold and Tomb 
of Xeiops: 

EXPLORING ADVENTURES ON THE COMMODORE 64 £6.95 
EXPLORING ADVENTURES ON THE VIC* £6.95 

*Two of the games require 16K expansion and the third 32K 

EXPLORING ADVENTURES ON THE SPECTRUM 48K £6.95 
EXPLORING ADVENTURES ON THE ORIC 48K £6.95 

_ niece of genius is ___ Later in the year a software upgrade will _ EXPLORING ADVENTURES ON THE DRAGON £6.95 
David Husband and it’s the ont be available which will permit multrtasking, EXPLORING ADVENTURES ON THE BBC Model B £6.95 
cartridge of its kind es EXPLORING ADVENTURES ON THE ELECTRON £6.95 

as RS232 and Parallel ports that not Order the Spectrum FORTH I/O Cartridge 
only facilitate remote control but are usable £59+VAT using the coupon adding £5.75 p&p Other titles in the series include Using the Commodore 64, The Beginner’s 
from FORTH or BASIC with the parallel also & insurance (£10 for Europe, £15 outside) or if Guide to Computers and Computing, Sprites & Sound on the 64, 12 Simple 
allowing a Centronics printer to be driven. you want more detailed information, tick that Electronic Projects for the VIC, Will You Still Love Me When I’m 64, 

Due to an Interrupt driven ‘Break’ key the box instead. SUBJECT TO AVAILABILITY. 

ees Se Gee ee! Ae Ee Re | 
pat | Please send me Spectrum Forth VO 

| | | | | | | | | | | | | jac ) Cartridge. £59+ VAT. 
Tick whether for 16k [ | or 48k Spectrum. [J 

Advanced Basic & Machine Code Programming on the VIC, Advanced Basic 
& Machine Code Programming on the 64, as well as Pocket Handbooks for 

the VIC, 64, Dragon and BBC Model B. 

Write in for a descriptive leaflet (with details of cassettes). 

Name Cheques to Skywave Software Readers’ A/C (or enter 
Visa No.) Please send me more information 

Address i ce 8 es tot 

5 acer 

— - - rvwmhwOwOw OOOO jets Sd yee 

ici ceases i PR CE a ee «, ik wa ve 
Send to Skywave Software, 73 Curzon Road, Bournemouth, V DUCKWORTH 
BH1 4PW, Dorset, England. Tel: (0202) 302385 ee ‘ait The Old Piano Factory, 43 Gloucester Crescent, London NW1 7DY 
es a Ses Se Re) ee) Tel: 01-485 3484 

SPECTRUM FORTH 1/O CARTRIDGE 
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THE ws - BOTH WORLDS 

RIPHERALS 
Green Screen 

£1450.00 
£2279 .00 
€ 152.18 
£ 108.69 
£609.00 
£1199.00 
£2099.00 
€ 145.00 
£ 699.00 
& 899.00 
& 100.00 
£ 1650.00 
£2150.00 
£2950.00 

£ 65.00 

£ 279.00 
EG. 52 
£ 30.00 

PMHACES, tractor feeds, sit 

ribbons, daisy wheels available for most ae 

Brother HR1 

Brother HR15 

Brother HR5 

Daisy Step 2000 (20CPS) 

Diablo 620 

Diablo 630 

Juki 6100 

Qume 11/40 

Qume 9/45 

Qume Leefer Pro 20 

Uchida 18cps 

| — ee ae —— a ane ee —— 

i 

£ 449.00 
£ 329.00 

£ 145.00 

£ 246.00 

£ 675.00 

£1320.00 

£ 335.00 

£1190.00 

£1590.00 

Anadex DP 9000 

Canon PW 1080A (NLQ) 

Commodore MTS 801 

Commodore 1526 Printer 

Epson RX8QT 

Epson RX80 F/T 

Epson FX80 

Epson RX 100 F/T Ill 

Epson FX100 F/T 

Mannesmann Tally MT80 

Mannesmann Tally MT160 

OKI! Microline 80A 

OKI! Microline 84 

OKI Microline 2350 

Radix 10 (NLQ) 

Seikosha GP100A 

Shinwa CP80 F/T 

Star Gemini 10X 

Star Gemini 15X 

Star Delta 15 

All prices excluding V.AT. 

Pee TA MB 

£ 209.00 
£ 309.00 

—__$_ <a 

Spa House, 11-17 Worple Road, Wimbledon, London SW19 4JS Tel: 01-947 8562 Telex: WOWICO 8955888 

P < S PEDRO COMPUTER SERVICES LTD. 

Gonmmouare 04) icons 60.6.8 £160.87 ZX SPOCwum aan ee 

\Y & rua CARPORT nt a ZX GHGS TOK 2 cosine ta £82.60 
oy, DS Simon's Basic pgg'g2 Sinclair Interface eee £39.13 

K\' Prism VT x 500 Modem Prestel £78.26 MICTOTIEWES Miia Voudun tar £39.13 

Electron 32K (asseenonTV). ............ CURE UBECH OAH OOSCe REDE ASeOO Pere, | Ee eC Ow 2 SSS ee ere Ee ers Wee. oe) ewecacceeues” ae OB aeere ae BO Le RPP Gr. (eve sccCesa same tee eh ae ke see vaes Ors abn eee eaeen nee 
Steet ee meee eee eeerneeeaneerereres 

1 eG RS aR en a te £12.50 Data cassette <<...  eoniaaey £19.13 BBC ROMs DISC DOCTOR 22.0.5. tasaustocatn £26.04 

Juki 6100 daisy wheel i ‘ Wenrdiiad (2000.0. ee ieee aera £32.17 
18cps bi-directional... eee £338.26 Fidelity CM14” RGB colour, View 25,20 oo ire £47.82 

composite & SOUNG oo... £160.87 Exmon £26.04 
Hal FT-5001 Epson compatible Pica-Elite 100cps OE a THE IR IRR ae 2a itt 

bi-directional auto paper insertion .... £225.21 Green Screen monitor 18mhz ................ £99.95 OOIK It... nesssssseeeeeeeeetetteerettttnnseseseenee 
io ME 0 MER MEg Risc eoe hrar UP £62.00 
CFU. POSLOAT cer gemmeccrtet atereres £186.95 

ALL PRICES ARE PLUS VAT. 
WE ALSO STOCK: 
BOOKS +x SOFTWARE x* STATIONERY 
Repairs & Upgrades on Micros 

PEDRO COMPUTER 
SERVICES LTD. 
45/47 Clerkenwell Road 
LONDON EC1M 5RS 

Telephone: 01-251 8635 

PHONE FOR MAIL ORDER 
Access & Visa 
OR VISIT OUR SHOP 
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For the home user start with Model A 
with its massive 144K RAM, 64K ROM and 

outstanding typewriter style keyboard that 
fits within the base unit for portability and storage. 

Note the large return key and position of the numeric keyboard. Fast retrieval from 
Storage and fast action on games is achieved by the use of the Intel 8086 16 bit 
micro-processor running at 4.77 MHz. 
The Advance 86A runs IBM PC software. 
Specification 

CPU Type 
RAM 
ROM 
ROM Contents 
Languages Included 
Type of Keyboard 
Keyboard Facilities 
Character Set 
Method of Display 
Display Facilities 
Text 
Graphics Resolution 
Colours Available 
Graphics Facilities 
Cassette Recorder 
Interfaces Included 
Sound 
Operating System 
Printers 
Comments 

16-bit 8086 running at 4.77 MHz. 
128K or 256K with parity plus 16K video 
64K. 
Diagnostics, Basic, Cassette 0/S 
Basic 
Full 84 keys tactile 
10 programmable keys 
296 in ROM 
TV, RGB, Comp/Sync colour or monochrome monitor 
Full screen handling, 4 screen paged 
80 x 250r 40 x 25 
aN x 200 or 640 x 200 
] 
scroll, reverse image 
Audio 
Cassette port, light pen, joystick, Centronics 
Built-in speaker 
Built-in ROM 
Any using Centronics parallel interface 
Hardware and software compatible with IBM PC User-upgradeable 
to Model B Provision for 8087 Arithmetic Processor 

> 16 Bit Micro-C 

K Under £350° 

( ( ———————— 

omputer 

l RDS RL RRM RL Vee ER, NAD RL 

The business user can upgrade to Model B by adding 
the Advance Expansion box containing 2 x 5.25” disc 
drives providing 720K storage at £956.52 + VAT. 
The Advance 86 Model B offers the business micro- 
computer buyer an|BM compatible disk-based 
system with twin drives, with Perfect Writer/Speller, 
Calc and Filer Software (MS/DOS) included for only 
£1304.34+ VAT & Delivery. 

Advance 86 Models A & B are designed and marketed 
by Advanced Technology UK Ltd. Made by Ferranti in 
Oldham. Delivery within 30 days from receipt of 
payment. 128K memory expansion £125 + VAT. 

Advance Technology UK Ltd. 
8A Hornsey Street, London N7 8ZHB 
Tel: 01-609 0061. 

*Ex VAT. 
Warranty for 12 months by National Advanced 
systems (part of National Semiconductor). 

To Advance Technology UK Ltd., 8A Hornsey Street, London N7 8HB 
© Please send Model 86A, Micro-Computer & Keyboard | enclose £399.99 including VAT + £5 Delivery. 

© Please send Model 86B which includes Model 86A plus Expansion Box & Software. | enclose £1304.34 plus £195.65 VAT plus £10 Delivery. 

O Please send 128K Memory Expansion £125 + VAT. 

Name 

Address 

Cheque/Barclaycard/Access No. 

Company 

WiM1 
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Gold plate contact keys are used, 
guaranteed life of 10° operations It’s easy to see why the FDS Keyboard is the best selling Spectrum 

keyboard in the world. This stylish, slim-line keyboard has been POOR ises nee, transforming Spectrums world-wide. 
Pe FE gh OL LAR Re 
oo ee 0 0 0 ¢.0 6 ee, paw 7: yy geeieeee =| he keyboard contains all the graphic characters of your ZX 

>} fii —. EA , Spectrum, plus additional function keys. It has 4 cursor control keys, 
EGF BD is ie. cag gk mc” / fe an auto rub-out key, a separate key for full stop and comma, a full 
5 be US ULO LEGGE EE G2 ED p> > oh’. | _ length space bar, shift keys either side and 2 function keys for direct 

entry into green and red E modes. 
The FDS Keyboard has real individual contact switches and not 

(Wf, A. es a membrane like most other Spectrum keyboards on the market 
| GG CUB Zi = which are more expensive. 
Uy eae prem += —«‘The case is easily adapted to allow the microdrive to fit inside 

, es fa 6€§=s- along with the power supply. —— a TUM G AE Seen 
— se Poe me Sh ca noes, Fixing is simplicity itself and no £49 95 

een fee ~@=—s SOldering or technical knowledge ® 
Tough ABS Gea PALE ae # = is required. + £2.50 p&p 
225mm x 350mm x65mmdeep = —™ " 

Keyboard buffer available allows Spectrum to be connected 
without dismantling £8.75 + 80p p&p 

— This is the ultimate games unit, containing not only the sound 
SSS synthesiser from the Fuller Box but also the speech unit from the 
— RR Fuller Orator. 

It will probably be the only add-on you will need to buy after the 
Spectrum. We don’t call this the Master Unit for nothing as 
it contains a Programmable Sound Generator, Joystick Controller, 

Beep Amplifier, Cassette Interface, Through Bus and ‘Orator’ Phonem 
Voice Synthesiser plus a three-inch loud speaker and volume control. 

Speech can be synthesised easily so that your micro can talk to you 
and play chords of music at the same time. 

Directly accessible in Basic it is able to say £49 9 5 
anything you command using the keyboard or a e 
games program. + £2.50 p&p 

The Fuller Orator is now available for the BBC Micro 
and Commodore 64. 

The Fuller Box canbe | >_> 
bought separately for £29.95 AN 
and the Orator for £34.95 + 80p p&p 

The FD42 keyboard is still a firm favourite when it comes to a low cost option for 
your ZX81 or Spectrum. It is now a “standard” to Sinclair users. Neatly presented in 
an attractive ABS plastic case it transforms the Sinclair computer into a useful 
professional unit, providing all the graphic characters of the ZX81 or Spectrum, 
with additional keys to aid the user. No technical 
knowledge is required for installation. £29 ° 9 5 + 80p p&p 

SOUNDAMP - The SoundAmp, amplifies all the sound your Spectrum £9 9 5 : : Z Z 
makes, it has a volume control and is easily fitted and comes in a sleek 
black box like the Master Unit to match your Spectrum. 80p p&p 
RS232 PRINTERFACE — ROM based software. 
Versatile printer interface. Comes complete with instructions £34. 95 80p p&p 
and lead. 

CENTRONICS PRINTERFACE - As above but for parallel printer with 9 
CENTRONICS input. Lead can be supplied at £7.95. Further details upon £3 . 95 
request. 80p p&p 
SOUNDSTICK — Sound amplifier and Kempston compatible 
joystick interface £ | 9 ° 95 80p p&p 

OU aa 

Send large P Please supply me with “T MICRO stamped addressed 
SYSTEMS envelope for the : 

free complete : I enclose a cheque payable to Fuller Micro Systems for £ 
Fuller hardware or debit my creditcard § []Barclaycard [ | Access 
range catalogue’. <°[tardNo te, ee ee 
Kits available on 

most items — 

Prices on request 

; 709 4666 — Mail Ord eye ioe Systeme 7099280-Tele Sales = Fis" yicee Sica TecaRGeae The ZX Centre, 71 Dale Street, 709 9209 — Customer Services , 71 nate Street, Liverpool 2. Tel: 051-236 6109 Liverpool 2. Tel: 051-709 4666. 236 4612 — Retail Sales ko = oo — = = 
Fuller reserve the right to alter specification of the equipment without prior notice. 
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O,.. of the keys to 

getting the most out of 

learning how to 
program it. i; 

This new series, 
written by John Webb 

and Rob Horne, 
sets out to instruct 
beginners in the art 

- of BASIC programming. 

owning a micro is if 
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EXPLORING 

BASIC 
Hello John, got a new computer .. . but 
don’t know what to do with it next? 
Chances are, then, that you haven’t yet 
mastered your machine’s BASIC. After the 
initial excitement of owning a home 
computer has worn off, most machines are 
left to gather dust. The idea of learning 
how to program seems too daunting, but 
beyond the games available in the shops 
and the code copied from manuals, lies the 
world of writing software. We hope to 
show you that programming isn’t boring 
and academic, but FUN. And you don’t 
need masses of hardware, just a regular 
home micro. 

A Bit Of Theory 

Before learning any new computer lan- 
guage, it is helpful to remember that all 
computer programming can be summed up 
in three words: input, processing and 
output. Input is the information the prog- 
ram receives, processing is what the 
program does with this information and 
output is the information the program 
gives out when it has finished processing. 
Here is an illustration of this represented 
by a ‘Boy meets girl’ scenario: 
— Boy asks girl ‘Will you come out with 

me?” 
The question is the input. 
— Girl thinks it over... 
A decision is required, based upon 

information received from her senses and 
acquired knowledge of similar situations. 
She may ask herself specific questions to 
help make up her mind — Is he good 
looking? Does he have an _ interesting 
disposition? Is he rich? etc. 
— A decision is made, which triggers the 

output. 

Girl slaps boy and says “No way, 
creepo.” The process is complete. 

The sequence can be summarised as 
INPUT — EVALUATION — OUTPUT 
and practically every variation of computer 
program will follow these three stages in 
one manner or another. 

Time To Decide 

Unfortunately, true logic does not prevail 
in the above situation. Many factors prob- 
ably bias the girl’s judgement. Her mind 
may contain a vast number of concepts (a 
database) that construe a desirable model 
of her ideal man. One approach would then 
be to compare the boy in question with the 
requirements imposed upon her by her 
ideal model. 

Computers may be used to formulate an 
answer to a similar question, but they can 
only produce a result based upon the 
criteria they have been told to use. This is 
where the intricacies of computer prog- 
ramming become apparent. Everything 
goes well as long as there is a clear 
understanding of all the steps involved — 
between the source of the input and the 
program, internally within the program 

fy and between the program and where its 
output goes. The problems in program- 

}] ming arise when there is a communications 
breakdown between you and y«_ + micro. 

Imagine you are in Paris and you want to 
' catch a bus from the Eiffel Tower to the 

Arc de Triomphe but you don’t know 
which bus to catch and you don’t speak any 
French. You would try to find someone 
who speaks English, someone who speaks 
the same /anguage as you. The same thing 
applies in programming — your computer 
expects instructions in a certain language 
and expects you to follow certain rules 
when you give it those instructions. Lan- 
guages can’t be mixed up — you can only 
program in one language at a time, just as 
you can only talk in one language at a time 
(and expect to be understood!). The set of 
rules you have to follow when program- 
ming is called the syntax of the language — 
the position and structure of instructions. 
The sentence “Shops to he goes down 
the” contains the right words, but in the 
wrong order — a syntax error. People 
often interpret correctly what they see or 
hear, even if there are mistakes in it, but 
computers need to be told precisely, and 
will act upon what they are given without 
guessing the parts left out and without 
ignoring errors in the syntax — the code in 
the program must be exactly correct. 

Before writing a program you must have 
an idea of what you want it to do or which 
particular problem you want it to solve. 
The essence of good programming is to 
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fully understand a problem, to find a 
suitable solution that will remain correct 
for all variations of the problem and that 
will cope with all possible contingencies. 

One Lump Or Two? 

On the face of it, making a cup of tea seems 
a relatively straightforward task. But there 
are several hidden complexities that must 
be resolved to enable successful comple- 
tion of the tasks. The steps might be 
summarised as: 

|. Fill kettle. 
2. Boil the water. 
3. Pour the boiling water from the 

kettle onto the required amount of 
teabags in a suitable sized teapot. 

4 Allow the tea to brew for a period 
sufficient to enable the concoction to be 
palatable and yet not too cold to be drunk. 

5. Pour the tea into the appropriate 
number of cups. 

The five steps described above would be 
sufficient for most people to make a cup of 
tea, though in programming terms there is 
not enough detail. Examining step |, many 
questions could arise. Where is the kettle? 
ls there any water in the kettle already? Is 
the kettle plugged in? Does the kettle 
require an external source of heat? 
Obviously the original steps need revising. 
Every avenue and alternative must be 
recognised so that every possible permuta- 
tion of the solution can be predicted. 

It is a highly regarded maxim that the 
largest portion of time tackling a computer 
program should be spent on analysing the 
problem; long before any code is actually 
written. Once software has been commit- 
ted to machine it is much more difficult to 
change logic structures to acount for 
further requirements which become appa- 
rent. When every conceivable permuta- 
tion of the problem has been identified, the 
solution can be sought. The sequence of 
events can be ordered ina way that reflects 
the intrinsic logic of the program. Return- 
ing to our ‘cup of tea’ example, some 
possible actions involved in step | (fill 
kettle) can be listed. 

|) GOTO kitchen 
2) GOTO unit next to sink 
3) IF kettle NOT there THEN STOP 

4) IF kettle is too full THEN take kettle 
to sink, pour off a little amount of 
water, GO back and REPEAT test — 
is kettle too full? 

5) IF kettle is empty OR water is low 
THEN remove kettle lid, turn off 
kettle at wall socket, remove plug 
from kettle, take kettle to sink, 
pour water into kettle, GO back 
and REPEAT test — is kettle too 
full? 

6) replace kettle on unit 
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7) replace kettle lid 
8) dry hands 
9) insert kettle lead 
10) switch on kettle at wall socket 
|!) turn on kettle switch 
[2) STOP 

Since a computer is a wholly ignorant 
beast, every detail must be specified, 
otherwise the procedure will collapse. This 
can be very tedious, but it is necessary to 
maintain a level of predictability. There is 
an enforced stop at point 3 if the kettle 
cannot be located. It could be written to 
inform us that there is a serious problem 
here. 

3) IF kettle NOT there THEN GOTO 
20 

20) OUTPUT “WHERE IS THE KET- 
TLE?” 

21) STOP 
In BASIC, the point numbers mentioned 
above are designated by line numbers. 
Points 4) and 5) may be rewritten more 
correctly by using line numbers: 

0 IF kettle is NOT too full THEN 
GOTO 50 

4| take kettle to sink 
42 pour off a little water 
43 GOTO 40 
50 IF water is sufficient THEN GOTO 

60 
5| remove kettle lid 
52 turn off kettle at wall socket 
53 remove plug from kettle : 
54 take kettle to sink 
55 pour water into kettle 
56 GOTO 40 
60 as point 6) etc... 

The program will continue up to line 50 
unless the test in line 40 is successful. 
Similarly, line 60 cannot be executed until 
the test in line 50 has been satisfied. When 
the kettle has been filled (line 55), then line 
40 is repeated to ensure that too much 
water has not been added. Line 60 can only 
be reached when both tests have been fully 
satisfied. 

This example illustrates some of the 
underlying reasoning that is used to create 
a program. If writing a list of events/actions 
is not your cup of tea (the inevitable pun — 
Ed), however, just keep following the 
series. ' 

Back To BASICs 

To start writing code it is necessary to have 
a knowledge of the commands available 
and how to combine them so the program 
does the processing required. Two of the 
most important concepts in writing code 
are VARIABLES and CONSTANTS. 

If you put information into the program, 
it must be identifiable at a later stage. This 
is done by using what are called variable 
names. Within the program, different 
pieces of information must be given 

SERIES AVA 

different variable names. We shall use 
variable names that consist of any letter 
from A to Z. The key point about a variable 
is that its value is not fixed — during the 
processing the value of a variable may 
change; it could, for example, have another 
variable added to it. 

Constants do not change — they are 
fixed. Examples of constants are positive 
and negative numbers, zero and fractions. 
Thus |, 15, —3, 1/5, —3/10 are all constants. 

Constants may be used to change 
variables during processing; they may be 
subtracted from or added to variables. 
Referring back to the earlier ‘tea-making’ 
example (if we must — Ed) line numbers 
were mentioned. These identify the order 
in which things occur and make moving 
from one part of the code to another very 
easy — can you imagine the trouble the 
postman would have trying to deliver 
letters if nobody had a number on the front 
of their house. The example below shows 
just how these numbers come into use 
(don’t worry if you don’t understand it). 
Check your manual to see if in line 50 you 
must leave a gap between “‘l”’ and “<”’, and 
between “<” and “10”, because leaving 
gaps may cause the program to fail on your 
computer. 

10 PRINT “NUMBERS PROGRAM” 
20 LET! =0 
30 LET! =1+1 
40 PRINT | 
50 IF | < 10 THEN 30 
60-PRING |." OR,: ITS 

NOW” 
70 END 
RUN 

What does this program do? Well, line 10 
displays on your screen “NUMBERS 
PROGRAM” — telling you what the 
program you are running is called. Line 20 
makes the variable | take on the value 0. 
Line 30 increases the value of | by 1, 
therefore the first time it changes | from 0 
to 1. Line 40 displays on your screen the 
value of | — in the first case 1. Line 50 
checks to see if | has a value lower than 10 
and if it does we return to line 30. 

So you can see, the program keeps going 
back to line 30, increasing the value of | by 
1, and displaying | until its value reaches 10. 
At this point line 60 is reached “OK IT’S 
FINISHED NOW?” is displayed on your 
screen and finally line 70 stops the program 
run. Contained within the code is the 
variable, | and three constants, 0, |, and 10. 
The first constant, 0, is used to give the 
variable | a starting value. The second 
constant is used to change the value of the 
variable by addition, and the third constant 
is used to limit the number of times lines 

FINISHED 

30-40 are carried out. 

Next month we'll look at some 
more BASIC commands and 

program flow. 
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Gary Evans assesses British Micro’s © 
new graphics tablet for the Commodore, BBC 

and, 

RA 
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s the video display circuitry of 
computers becomes more 
sophisticated it means that 
home micros can generate high 

definition, colourful graphics that can often 
truly be called works of art. Unfortunately, 
to achieve the sort of quality exhibited by 
the displays incorporated in the better- 
quality games software means resorting to 
machine code. This is because the BASIC 
statements associated with graphics 
functions are usually incapable of exercising 
sufficient control over the video display 
circuitry. The drawback with machine 
code programming is that even the most 
simple of displays would take a long time to 
code. Luckily there are a number of 
alternative approaches for overcoming the 
problem of generating high quality displays. 
The most popular of these is to use a 
general purpose design package in 
conjunction with either a joystick or other 
form of input device which will then act asa 
pen or paint brush on the screen. 

Joysticks are adequate for some 
applications but for detailed work they can 
prove insufficient. If you want to geta 
picture from a piece of paper onto the 
screen of your micro the best way is to use 
some form of graphics tablet. These can 
range from cheap and cheerful pantograph 
arms which are simply two linked 
potentiometers that provide a means of 
inputting co-ordinate information via an 
A/D converter. A more sophisticated 
system, and one that is found in 
professional systems is to use a specially 
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designed ‘drawing board’ in conjunction 
with a stylus. 

The Grafpad, from British Micro, is just 
such a piece of equipment. It consists of the 
tablet itself plus the stylus, connecting 
cable and cassette-based software. The 
Grafpad is at present available for three of 
the most popular micros; the BBC, the 
Commodore 64 and the Spectrum and it is 
the latter version that we tried out for this 
review. 

Connecting the pad to the Spectrum is 
straightforward as there is just one 
multiway cable that plugs into the 
expansion port at the rear of the 
computer. Once the pad is hooked up, the 
software is loaded bya LOAD”” command 
and when loading is complete the screen 
will display a menu of command options. 
Entering 0 will take you into the DRAW 
mode of the system. At start up the 
information window at the bottom of the 
screen indicates that both the ink and 
paper colours are black. This, as the manual 
points out, means that you are not likely to 
see much happening on the screen. In 
order to get over this obstacle just hit 
CLEAR (caps together with shift and C). If 
you now place the pen on the centre of the 
pad a white cursor in the form of across 
will appear on the screen. It is now possible 
to draw lines on the screen by using the 
pen in conjunction with the enter and 
break keys. To start drawing a line, the 
stylus is positioned on the pad and the 
enter key pressed. This will cause a line to 
be drawn on the screen as you move the 

SSS SSS 

stylus around the pad. Pressing break will 
terminate the drawing action. An 
alternative to pressing break is to lift the 
stylus from the pad, this also ends the 
drawing mode. 

By a combination of modes the Grafpad 
allows the colour of either individual pixels 
or pixel groups to be set to various 
combinations of colours. The system also 
allows sections of the display to be flashed 
on and off. 

Inareview of this length it is not possible 
to describe all the features of the Grafpad 
but the 22 page manual that accompanies 
the system takes the user through all of the 
options. The range of facilities provided is 
wide and depending on the artistic ability 
of the user should allow sophisticated 
displays to be readily produced. The ability 
to trace drawings should allow those who 
are not quite so gifted to transfer drawings 
to the screen and add their own ideas as to 
colour etc. 

The Grafpad is a well designed piece of 
equipment. The standard of construction is 
high and it looks built to last. Anybody 
wishing to explore the graphics capability 
of the Spectrum further should find the 
Grafpad an ideal tool. Even those without 
much artistic flair should find that, witha 
bit of practice, they are able to produce 
impressive displays. 

Grafpad is available for £143.75 (exc VAT) 
from British Micro, Unit Q2, Penfold 
Works, Imperial Way, Watford, Herts 
WD2 4YY. 
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More books from 
the Which Micro 
bookshelf, 

reviewed in 

characteristically 
indomitable style by 
Nicky Trevett. 

First Steps in BASIC 
by Susan Curran and Ray 
Curnow, Windward, 
price £4.95. 

The Clear and Simple Home 
Computer Series is an impressive 
collection of books that mostly 
manage to be what they claim — 
clear and simple. This is the latest in 
the series and is no exception, 
although | have reservations about 
the tone of the writing which struck 
me as a shade patronising. This is the 
danger when writing for beginners. 

The Clear and Simple Home Computer Series 
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However, it is still a good 
introduction to programming in 
BASIC in the way it approaches and 
handles the subject for the benefit 
of the novice. Nothing is assumed, 
not even access to acomputer let 
alone knowledge of one. 

It dutifully points out that there 
are different kinds of BASIC (one of 

the appendices attempts to explain 
some of the differences). The 
BASIC used in the book is akin to 
Microsoft BASIC and attempts to 
pull together the common features 
of BASICs everywhere. In this it is 
surprisingly successful — anyone 
with a micro should be able to make 
use of the book. 

The stated aim is to get the 
reader writing programs for various 
everyday applications, like 
calculating the quantity of wallpaper 
required to decorate a room. 
There are copious examples and 
diagrams to help, together witha 
number of exercises for the more 
committed student to solve 
(answers at the back). 

Aspects covered include 
variables, loops and branches, 
editing and debugging, data handling 
and more advanced programming 
for experienced users. 

A guide to Playing the 
Hobbit 
by David Elkan, Melbourne 
House Publishers, 
price £3.95 

The Hobbit is an excelllent 
adventure game and has many 
devoted followers. Not all those 
followers, however, would be well 
advised to make use of this book — 
it lets you cheat. No, this is for the 
faint-hearted and the weak- 
spirited, those who are too dense 
or too impatient to find their own 
way to the dragon’s treasure. 

The book proffers help in three 
stages. In part one, you are given 
general help on the most effective 
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way of playing the Hobbit (like how 
to make a map of Wilderland). This 
is the point at which anyone with 
spirit would leave it, go back to the 
micro and have another go. 

Should you be tempted back, the 
book next divides the game into 
seven sections — the trolls’ 
clearing, the Misty Mountains etc — 
and gives you advice on more 
specific problems. 

If, after all that, you are sti// stuck 
in the trolls’ clearing, or wherever, 
you can always resort to section 
three —a full reference section 
listing locations, exits and 
commands to allow you to 
surmount other problems. As the 
Hobbit has anumber of solutions, it 
doesn’t completely blow the gaff 
and render the game worthless. But 
be honest, if you let this little book 
guide you painlessly through to the 
dragon’s treasure, could you ever 
look yourself in the eye again? 

The Intimate Machine 
by Neil Frude, Personal 
Computer World/Century 
Publishing, 
price £9.95 

In the end, and probably sooner 
rather than later, human beings will 
come to regard machines as if they 
were human. In fact, some do 
already, which is inevitable, says 
Neil Frude, because we as a species 
are so obsessed with our own 
nature that we simply won't be able 
to resist creating machines that are 
as ‘human’ as possible. 

The idea isn’t, of course, 
particularly new or controversial — 
we can all be odd and see animals 
and things as human. We all love 
science fiction, androids and robots, 
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and it’s well known that serious 
research is going on into such 
matters as artificial intelligence, 
natural language and robotics. 

The book isa little disjointed in 
the way the material is presented, 
jumping about from art to 
psychology to technology, looking 
back into our race’s old 
predilection for tribal rituals and 
occult practices, pondering our 
obsession with dolls and puppets, 
looking ahead to a totally (but 
benevolently) computerised world. 
But for all that, it is quite fascinating. 
There are lots of quotes, many 
strangely prophetic, from people 
past and present, and a great deal of 
food for thought about the 
direction in which we are heading; 
wherever that might be. 

49 Explosive Games for 
the ZX Spectrum 
by Tim Hartnell, Interface 
Publications, 
price £5.95 

The prolific (and elusive — Ed) Mr 
Hartnell is at it again. Here we have 
yet another collection of games, 
brought together under the 
auspices of one of the best known 
names in home computer book 
publishing (for the ZX Spectrum). 
Oh, well, bully for games-playing 
ZX Spectrum owners. 

So what do you get? You geta 
glossy paperback with the usual 
printed-out listings, which have not 
always reproduced very well, on 
the same old themes. There is very 
little pretence and very little fuss. 
The programs are mostly in BASIC, 
although some boast machine code 
subroutines, and most have only a 
token introduction. 

ty Yb: 

Tim Hartnell 
Bish Basie Ress. fran Cha ties. Ret Vekioams ond Rskeais. Loses 

There has been some attempt at 
variety — arcade games (Proctor, 
Snake, Zombie etc), adventure- 
type programs (Troll and the City, 
the Doors of Doom), anda section 
entitled Moving Graphics Games 
(Tarantula, Duel Cabbageway, Frog 
ona Log). 

Another section calls itself 
Leisure Lines and consists of the 
sort of pastimes you associate with 
long wintry evenings with Granny 
— Hangman, cards and so forth. 
The Lure of the Maze section 
contains lots of ... well, mazes. And 
there is a group of games for two 
players. 

Finally, at page 245, the book 
tears itself away from games and 
devotes its last 50 pages to more 
serious matters, like machine code 
utilities and structured 
programming. 
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LATEST PRICE BREAKTHROUGH 
COLOUR MONITORS 
Microvitec 1431 £197.00 

Dot Matrix Printers 
Star Gemini 10X £224.00 

Single Disc Drives 
100K (200K) Single-Sided 

Computer Concepts 
ROMs c Microvitec 1451 £297.00 Star Delta 10 £365.00 40 Track £150.00 Disc Doctor Fidelity CM14 £209.00 KDC FT-5001 £234.00 200K (400K) Double-Sided Termi £32.00 

Epson RX80 £219.00 40 Track 3-inch £190.00 Graphics Rom £32.00 ; “One ; Epson RX80 F/T £249.00 400K (800K) Double-Sided Print Master £32.00 Monochrome Monitors Epson FX80 £379.00 80 Track £219.00 Wordwise £42.00 Sanyo DM2112 £75.00 Caretaker £32 00 SanyoDM8112CX £9900 80/40 Track £248.00 e 

Teco Zoom £105.00 Serial Interface 
Double Disc Drives 
400K (800K) Double-Sided 
40 Track 3-inch £374.00 
800K (1.6M) Double-Sided 
80 Track £409.00 
80/40 Track £489.00 

Conversions 
8143— Epson £30.00 
8148 — Epson (2K buffer, 
XON/XOFF protocol) £65.00 
Juki £55.00 

Acorn Roms/Software 
View £52.00 
Stock Control (disc) £24.95 
Invoicing (disc) £24.95 
Accounts 
receivable (disc) 

Combined TV/Monitors 
ITT RL2301 £280.00 
Fidelity MTV100 £220.00 

£24.95 Acorn Products 
BBC Model B £399.00 
BBC Model B with fitted 
disc interface £469.00 
Electron £199.00 
DFS Kit £97.00 

Daisywheel Printers 
Juki 6100 £375.00 
Silver Reed £315.00 
Daisy Step 2000 £289.00 
KDC WP500 £435.00 

Floppy Disks 
S/S D/D 40T 
D/S D/D 40T £2.10 
D/S D/D 80T £2.90 
3in £4.50 
Library Case £2.00 
(free library case with every 
10 disks sold) 

Full range of Software from 
A&F, Program Power, Com- 
puter Concepts, Level 9, 
Acornsoft always available at 

discount prices. 

Torch Products 
ZEP 100 £299.00 
Z80 DP2 £699.00 

Daisywheel add-ons 
JukiSheetfeeder £239.00 
Juki Tractor feed £109.00 

Supplies etc 
Printer Cables £12.00 
— Extra quality £15.00 

BBC Disk Interfaces Product range constantly expanding, = FA ST Monitor Cables £5.00 
KendaMightyOak £90.00 phone for latest details micro i nr 4 £8.00 
Kenda Professional ipbbons 57 HOXTON SQUARE 

— Epson £4.50 (Double Density) £130.00 oF RE = LONDON N1 — KDC 2-shot £7.00 
FF mance uA OPEN FOR PERSONAL CALLERS — Daisystep £4.00 
/ rs x a FROM MONDAY TO — Juki £2 00 ALL PRICES SHOWN Toy <> Serer z SATURDAY Paper— 2000 sheets £12.00 e\ 9AM TO 6PM 

INCLUDE VAT 
These prices are for cash and carry sales 

QvOu MAIL ORDER OR OTHER ENQUIRIES 

01-729 1778 
SAE for comprehensive Price List 

Mail Order 
Software/Firmware £1.50 
Hardware £10.00 

Signpoint Ltd. 
a Computer Technology 

TO GNeiawesil users & DEALERS 
The first Joystick Interface ALSO IN STOCK 

on the market 

JO'TYPORT PRINTPORT 
Controls over 90% of Centronics Printer Interface 

available arcade qames 
% Suitable for all Centronics 

¥ Uses ‘Atari style’ 9 pin joysticks Printers 
* Just plugs in, no soldering Ga 

* Full after sales support. Recognises *FX, VDU & CTNL 
* Does not overload the limited Codes. 

Electron power supply Supplied complete with lead ¥* Now supplied with software and software. 
tape. 

£20.50 inc. vat and P & P £44.95 inc vat and P & P 

Same Day Despatch ‘Send cheques or Postal Orders to:— 

Signpoint Ltd., 

166a Glyn Road, 

London E.5. 

Tel: 01-986 8137 

WHICH MICRO? JULY 1984 
39 



FOR BBC MICRO MODEL B CASSETTE OR DISC 
ENABLES PICTURES TO BE DRAWN 
OR TRACED 
WORKS IN ANY GRAPHICS MODE — COLOUR 
SELECTABLE 
DESIGNED BY A TEACHER FOR EDUCATIONAL 
USES BY STAFF AND PUPILS 
TRANSPARENT TABLET ALLOWS DIAGRAMS 
AND MAPS, ETC. TOBE COPIED 
ROUTINE INCLUDED TO SAVE QUICKLY TO 
DISC OR CASSETTE 
SCREEN DUMPS FOR EPSON AND SEIKOSHA 
PRINTERS 
TRIED AND TESTED — DIRECT FROM THE 
MANUFACTURER 

ee Oe eS RS 

COMMANDS FOR: LINES CIRCLES RECTANGLES INFILLING COPY AND MOVE 
PRINT AT AS WELL AS RACE MODE 

THE BENEFITS OF THE ROBOT PLOTTER 
The Robot plotter has been designed as a simple 
means of drawing pictures on a computer screen, more 
important, however, is the ability to be able to save such 
pictures drawn on the screen, quickly and easily onto 
either cassette or disc. Once such pictures have been 
saved, it is possible to incorporate them into the users 
own programs. The software has been designed to be 
used by a wide variety of ages and abilities. For this 
reason, the program has two levels of operation. Once 
the user is familiar with the method of operation, an 
extended range of facilities can be selected and are 
available to give a wider range of uses. 

The obvious use is for drawing maps and diagrams. The 
transparent tablet allows a book or atlas to be placed 
underneath to give a tracing facility. The complexity of 
the diagrams and maps are limited by the graphical 
capabilities and the memory size of the computer. By 
using overlays, the latter problem as been overcome to 
a large extent. 

There are however many uses in the sphere of school 
and home education. It can be used to draw graphs, bar 
charts, pie graphs, line graphs, etc. Itcan be used to 
learn about co-ordinates, polygons and the meaning of 
vertical and horizontal lines. Using it as a creative 
medium it can give an awareness of colour, texture and 
shape. For the computer studies student it can be used 
for project work and can help with understanding the 

BBC's modes logical and actual colours, as well as 
demonstrating a simplified CAD pack. It also provides 
an example of interfacing on the BBC it can have similar 
uses in the subject of CDT. 

The Robot plotter has been used with great success as 
an alternative to the overhead projector, vufoils can be 
prepared using the plotter and then displayed on 
monitors. This has many advantages the vufoils can be 
produced and easily copied, colour can be used for 
highlighting, diagrams are simple to draw, and vufoils 
can be altered without difficulty if required. 

GOVERNMENT AND EDUCATIONAL ESTABLISHMENT 
OFFICIAL ORDERS WELCOME 

COMPUTER NATIONAL INDUSTRIAL ESTATE 

DEVELOPMENTS LIMITED Se 
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Liverpool is famous for pr 
games programmers — G 
Harrison’s game for the B 
Model B shows why. The 
scenario is that you hav 
attacked by an enemy fle 
craft is badly damaged. @ 
laser cannon system is ope 
The enemy plans to hijack 
to their own time zone w 
will destroy you, but they 
vital electronic componen 
perform the three time ju 

necessary. PROCPRINT — 
To your horror you see resistors, invaders at t 

Micro | ICs, transistors and capacitors positions 
descending towards the planet. It PROCdelete 
would have been a novel idea if invaders dis 

| your | these components then attempted (thus flashing 
to join together as a circuit, but alas | PROCHEC 

is makes the 
- periodically 

ks to see if 

laser cannonto shoot them outof | PROClives— 
ethey | thesky before they land and enable many jumps | 
Ineed | thealiens to makeatime jump... how many 

Program notes: prints the v 

PROCD — This sets a time delay PROCmove — 

Lo MODE. i 

wt es aCe | TMs 

of re Fes. 

yt, GO 160 

yt ye rs OPER. 

oA, . 4, 4,0 

cee Nias ee. 

4 * 

il a ” " EG f~ jf A 

440 FR 

ha Sie 
oy ro is + 

Hoar bi 

Meee SS eer OL eye 

a4 490 -FPRINT ~" 
WN" 

490 PRINT’ " 
(RE" 

LO YDU 2598202 r020203 Bree Pace? OB Need often Moet y 
x it 

FeATuREsddd¢ 

attackers 

PROCV — 

variables are stored 

PROCEXP — Destroys the invader 
if you have hit it 

PROCcheck2 — Checks for aliens 

no — your only hope is to use your your sho |. hitting the side of the screen 

PROCSNUFFIT — Puts you into 

Where all the alien 

ads keyboard for any 
estart. 

x " " " " w ™ . " " Ail Fe I 

Pete alain aca wee De) 

YOO COLOUR 2:PRIN@TABR(O,37) 5" 
Acs ae f rz om OF! Press 855 nied +t Oo. sta 
a THE S10 REPEATUNTILGE ee 

QO ab C4 | MIT ANT REE “CRY ak: MODE 2 

70 G2 (0S) ="copyright:6 BareiJee a PU Pt Aes PO Bice kot dt ©) 
na 1 J sssee : pee Ma 

tore geen 

210 COLOUR “1 ee hgh 

bee OY) TO 1280 STEP 
220 QUREND CS) PRINTTAB OG, LD a CHR (22 PLOTB S61 OCH 

4) s Teh 2 
250 SO0s MOVE O,O: 
Ae) (yee TID Lp ete TREAD Tee SSO, SOO PLO aes 
a “SEE ee ee my SUR comme, re eee hry ot 
ey bay Abe 
eyo S20 BCOLO, 2:VDUZ29 
QC G30 GeS2OsH= 270: O20 ee jae) eee ie Pre 

OO 12-10,105,: S350 ENVELOPEL,1,0,0.0,0, 
S40 1{210,99,15:PROCD: 16s 1S 
ng : ee [Sr PROCDs 4660 ENVELOPES ,6,126,0,6, 
a0 O,~126,126,126 
Ba) 70 ENVELOPES, 2,6,0,0,25 
350 FOR J=O TQ SoOsNEXT “70,70, 70 
[60 ENDEROC QT BNVEL DPE 427 2s. 
S70 COLOUR SiPRINTTAB(O,23) "RESISTOR | ,~2,120,120 | 
ek a(t TOR i Gear a TRANS Ts TOR G30 VDU Sas BeOS so: Oe Os 

380 COLOUR @:PRINTTAB(CO, 25) ." "SCHRE| 690 IF INKEY(-99) THEN S 
(224) SPC (C12) :CHRE(@35) : «(== ] 

390 VDU S:MOVE 770,200:GCOL O,3:VbUuee 7OO IF O=1 THEN FROCFIRE 
PVDUG! :GCOLO, Ls VDUGe7: VDU4a 7O5 IF Gt=Oo THEN G=i27¢9 

400 COLOUR 3: PRINTTAB CES, 25) 5 CHR# (228) POG IF Greil2@8o0 THEN G=2 
40 COLOQUPE LeaPRINTs PRINTS PRINTs« PRINT s & Ah 8 IF INEEY (-98) THEN 

RINT! Mregs space to start!" Pet TF TNEEY (-67) THEN 
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A fine day 
for tennis on 

your Spectrum 
This is Wimbledon. 
The home of British tennis, enjoying Britain's 

fine weather. 
But this summer, things will be different. If 

rain stops play on court, you'll be able to carry on 
playing - with-Sinclairs ‘Match Point. 

‘Match Point is one of six new, all-action 
programs for your Spectrum. It lets you play tennis 
against the computer, a friend, or just sit back and 
watch an exhibition match. 

Enjoy all the features of tennis—backhand 
and forehand shots, lobs, drop-shots, volleys, a 
scoreboard...even ball boys are on-call. 

But good tennis strokes aren't everything 
To win the Match Point Open Championship 
you'll need skill and tactics. 

Luckily, though, you won't have to rely on 
the weather! 

: a wa b, 3 = 

The ae oad 72.-kSPeE eee 
Sts RODE KN KTS SRLS TEE TS SETS STCVISS: Sees es ore 
SVS TNTE LT eT reT tee ESTs CELT STKE CK STLT EK KTO NERC LTT TSS Sess: ee 

‘Match Point’ has been 
developed by Psion, one of the UK's 

— Te : | top software houses. 
ae me floaters Ni ARE ® [Custer You'll find it alongside Sinclairs 
Zipper ogg TO 4 _* | other new titles -Stop the Express 
Flipper ‘The _ , Bubble Buster, Zipper Flipper, Eric 

| and the Floaters and Driller Tanks — 
= ome Joe “% __} intheshops, today. mec a ee a Ng) a At £7.95, it's a real winner! se sggevse meres eames 

Selected Sinclair software lines are available from 
WH. Smith computer stores, larger branches of 
Boots, John Menzies, Greens and most other 
software stockists nationwide. 
Sa a LTE TE a STS SE ESSE 

Sinclair Research Ltd, Camberley (0276) 685311. 

@™) Sinclair, ZX and ZX Spectrum are Trade Marks of 
Sinclair Research Ltd. 

Simca 



YOUR 
FUTURE WITH 
COMPUTERS 

DEPENDS ON PASCAL 
WHAT DO | GET? 

| With the cassette version of OXFORD PASCAL you get: 
@ PASCAL is the world’s most @ A powerful text editor for preparing PASCAL 

popular programming programs 

language after BASIC @ Aresident compiler giving 14k of user RAM 
@ PASCAL is FAST... up to 20 @ A powerful set of colour graphics and sound 

times the speed of BASIC extensions to standard PASCAL 

WHAT IS OXFORD PASCAL? With the disk version of OXFORD PASCAL you get: 
OXFORD PASCAL is a @ All the above, PLUS 
COMPLETE implementation @ A full disk to disk compiler exploiting the 
of the popular programming entire memory of the 64 for PASCAL programs. 
language PASCAL running on 

OxfortlComputerSystems the Commodore 64 HOW MUCH DOES OXFORD PASCAL COST? 
(Software) Ltd 

Hensington Road, GRAPHICS & SOUND Cassette version (resident compiler only 
Woodstock. With the OXFORD extensions Full disk compiler (1541, 4040, 8050, 

Oxford OX7 1JR, England to PASCAL you can programme 8250 drives) 
Telephone (0993) 812700 dazzling graphics and Prices are exclusive of VAT. There is also a small 
Telex 83147 Ref. OCSL astounding sound charge for post and packing. 

SIMPLY THE CHEAPEST — 

SPECTRUM SPECTRUM COMMODORE BBC VIC 20 

Our Our Our Our Our 

RRP Price RRP Price RRP Price RRP Price RRP Price 

PAT Batis ugent 8.95 6.39 Mr. Wimpy ...... 5.50 4.23 Arcadia........... 5.50 3.64 Hobbit............ 14.95 10.69 Arcadia........... 5.50 3.64 

Airliner........... 5.95 3.92 MySecretFile... 9.95 7.65 AttackofM.C.... 7.50 5.36 Pedro............. 5.50 3.63 Bewiched........ 5.50 3.64 

Arcadia........... 5.50 3.63 NightGunner.... 6.95 4.96 AztecChallenge 8.95 6.87 Wizzard.......... 6.95 5.38 CatchaSnatcha 5.50 3.64 

Alchemist........ 5.50 3.63 NightFlite........ 7.95 5.68 BeachHead... 9.95 7.67 Generators....... 6.95 5.38 DotMan.......... 5.95 4.26 

Atik Atak ......... 5.50 4.25 Pedro............. 5.50 3.63 Chinaminer...... 7.00 5.37 Adventureland 7.95 5.68 DarkDungeons 5.95 4.26 

Black crystal ..... Oe OU FOO! ceccitwscdyscs 5.95 4.25 Egbert............ 7.95 5.70 VoodooCastle... 7.95 5.68 Dungeons........ 5.95 4.26 

Bird & Bees ...... 5.95 4.25 Pyramid.......... 5.50 3.63 FalconPatrol.... 7.95 5.51 Chess............ 7.95 6.14 Bonzo............ 5.95 6.56 

Fighter Pilot...... F590 Bdt_ POOR ate 5.50 4.25 ForbiddenForest.. 8.95 6.89 Felix in the Wacky Waiters .. 5.50 3.64 

Footballmanager 6.95 4.96 Scubadive....... 5.95 3.63 Hobbit............ 14.95 10.69 Factory........ 7.95 5.68 FrogRun......... 5.95 4.26 

ft) (| 9.95 6.46 Splat.............. 5.55 3.92 HoverBower.... 7.95 6.40 Hunchback ...... 7.95 5.68 Pharoahstomb 5.95 4.26 

Harrier Attack.... 5.95 3.63 Stonkers......... 5.50 3.63 Hunchback 6.90 4.95 Twin Kingdom Zoks Kingdom... 5.95 4.26 

HeathrowA.T.C... 7.95 5.68 TerrorDaktil.... 6.95 4.97 Hustler........... 6.99 5.00  Valley............. 9.50 6.79 Crawler........... 5.95 4.26 

Hobbit............ 14.95 11.51 testmatch ....... 5.95 4.25 IntemationalFootbal © 9.99 8.23  MusicProcessor ..14.95 11.51 MiniKong........ 5.95 4.26 

Hunchback ...... 6.90 4.25 Time Gate........ 6.95 5.38 Kickoff........... 6.99 5.00 3Deepspace.... 7.95 5.25 JupiterDefender 6.00 4.62 

PP ARIE yc cnsa ses 14.95 10.69 Trader............ 9.95 7.67 Manic Miner..... 595 4.25 FlightSimulator 9.95 6.95 Amok............. 6.95 5.74 

Jet Pack.......... 5.50 4.25 UrbanUpstart... 6.50 4.29 Pyramid.......... 6.50 4.29 DangerUXB ..... 7.95 5.88 Skyhawk......... 7.95 6.13 

Jet Set Willie..... 5.95 4.25 Valhalla.......... 14.45 10.69 RevengeM.C. 7.50 5.36 LostinSpace.... 9.95 6.95 Chess............ 7.95 5.68 
Johnny Reb...... 5.50 3.92 Warlock.......... 6.95 5.35 SavagePond.... 14.95 10.69 Owdat............ 7.95 6.14 Pyramid.......... 6.95 4.60 

Manic Miner ..... 5.95 4.25 ZipZap........... 5.50 3.63 SoloFlight....... 14.95 11.51  UnorthEngineers 9.95 7.66 Hoppit............ 4.99 4.12 

Moon Buggy..... 6.95 4.59 ZZoom........... 5.50 3.63 Twin kingdom Timetrek ......... 7.95 5.68 
Valley ........... 9.50 6.80  ColditzAdventure 7.95 5.60 

Crazy painter .... 7.95 5.68 

eo To SSE TE EE PS SP SSS SE ESS SES SE STS SE aS 3S 

All tapes guaranteed genuine: First class delivery within 7 Days. P + P UK please ad 50p per order: Europe ad 75p per tape: Elsewhere ad £1.00 per tape. 

Send large S.A.E for full list. (state machine) please make Cheques P/Q’s payable to 

Bargain Software, Mail Order Dept., 10 Melody Court, Stonehill Road Estate, London W4 3AW. Tel: (01) 995 2763 
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Welcome to the July collection of Readers’ Programs. This 
month, why not try typing in either Birthday for the 
Commodore 64, a useful program to win over the family 
to computing, or Village Defence for the Dragon 32, a well 
structured arcade game. 
We do check the listings but occasionally a little 

| debugging may be required. But if you decide to send us 
4 your program PLEASE try to ensure it’s bug-free. 

Weare looking for more good listings and programming 
tips to fill these pages in the months to come, so if you feel 

| your latest game or utility deserves an airing in Which 
Micro, send it now. 

Yes, we do pay for your contributions, the exact amount 
depending on the length of the listings. As a guideline, it 
usually averages out at around £50 per printed page. 

Send your printed listings to Which Micro, Scriptor 
Court, |55 Farringdon road, London ECIR 3AD together 
with a copy on cassette. 
Please do not send us your only copy as we cannot 
return it! 

BIRTHDAY 
Birthday by J. Kelleher, isa 
marvellous program for someone’s 
birthday and shows good use of the 
C64’s print graphics and music 
combined. Any sceptics in the 
family who have doubts about 
computers will surely be converted 
by its charm. 

Before the birthday person 
arrives, you have to enter his/her 
name and also the names of the 

well-wishers. Then, when 
requested to continue, the 
program displays a birthday-type 
picture, gives a ““one-two-three”’ to 
start you singing and then plays the 
tune of “Happy Birthday’ and prints 
out the words on the screen in time 
with the music. It does this twice. 
Finally it displays good wishes once 
again, from itself and the people 
whose names were entered. Just 

~—* 

ante 53 PEMA BTR 
Se hye CIE YB LSE HT 

fet ee Pf a a abe ab he ape ae a ae feo | 

JT T th ife ‘tel foi f it 

=LLEHER i:: Tat 

the thing to start a really happy 
birthday! 

To help with the keying in, the 
following list of control characters 
for ‘Print’ statements is given: 

640(7), 3000(4), 3010, 3020(2), 
3060(4), 5020(1) 
CRSR Right 40(1 2), 50(19), 70(4), 

| 80(13), 90(13), | 10-150(1 3), 
|70(1 4), 200(18), 260(17), 
310(17), 500(4), 530(4), 560(4), 
600(4), 640(10), 3000(3), 3010(4), 
3020(8), 3060(4) 
The figures in brackets indicate how 
many times the character is 
required. 

Shift Clear 8, 35, 70, 170, 200, 260, 
310,499, 640, 3000 
CRSR Down |0(2), 20, 40(6), 
50(3), 60(3), 70(5), 80(5), 170(5), 
200(9), 260(9), 310(9), 500(3), 
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cach! 7. Mi i? | a ms PR IMT © TaTATS BBE — aod G mba) 513 1B 1 cae PRINT" Py "SO GOSUE 1 age 
214 FRINT" BIRTH"; : BOSIE1 000 PRINT DAY "5 GOSUBL eae . 
22M PRIHT" TO "> GOSUBLS@GE: PRINT "SOU," GOSUBIG@GG: PRIHT:PRIMT 
23H PRIHT"S@RMHAP "5 GOSUELaae : PRINT! PY "5 GOSUB 1 aa 
46 FPRIHT BIRTH" > GOSUB1 Gan: PRINT" DAY "4 UGRSUET Bae 
aot PRINT" TO "3 GOSUBLaGE:> PRINT YOU," GOSUBLG@GG: PRIHT: PRIHT 
ZG PRIM TBHP" GOSUBIBE PRINT ORS 8 GOSUEL eae 
2° PRIHT"BIRTH-"5 (GOSUBIGO@G@:>PRIHT DAY "5  GOSUBR aad 
236 PRIHT" DEAR "3 (GOSUBLB@G:>PRINTHME:  GOSUBLaRa 
22 GOSUBL GGG: FORKA=170188 > HEXT 

6H PRIHT PRIMTPRIWT : PRINT" SMMBIHAP~" 5 GOSUEL GE: PRINT "PY one 
“Fr. a 

= 2 

, He * 
Jt ee TE Ly 

— — 

=, so, jatgt ti PRINT"TO 

VOT aT 
tal is f 25 GOSUEI AAR: FORM = 1 Tose 

G44 2e=22+1° 1F2S=1THEMPR LT "Cosde deeded me ieee CE MORE 1" 
B45 [FP 22é=2THEH239s 
B45 RESTORE: GoTo4o5 

LHW REMSUBROUTIHE To FLAY! TUE 
118 POKES+24, 16° POKES+5, 153: POKES+6, 69 
1928 READHF. LF. HD 
1H4a POKES+4, 17 
LW FOKES+1.HF PORES. LF FORZ=1 TOMD: HERT 
1M68 PORE S+4, 16 
187@ RETURH 
eHGH DATHS, 56. 364,959. 56.128,16,89,512,9,56,5912,12,75,512 
eH18 DATALIs 155. 1624.9, 58, 384,9.56,125.14,89,512,9,56, 512,123, 203, ! 
fa a DATA Lat. Pats Lee {$39 36.204.9,56,129,18,112, 512 
es DATALS, 123.5t2.12, 76,5 ay41 sae. S12, 18,89, aed 
“O44 DATA. 145. 394,16.189,128,15,129,512.12,75, 512 
2438 DATALS. 263.512.12.75,16024,8,8.8 
2299 FORKH=1TO2ea8 
SHO PRIM Tee WOSHES FROM THE ComMeupepo 
S218 FRITS AD FR WITHERS +" 
SH PRINT Sie] esc 
SS FOR Tse TOMM+ 1 
S38 FPRTHT TABCL Po HME CT 3 

S840 PRIWT OHEXT 

SHS FORM A= 1 O45: HET 
SHEE FRET)! Seem HAP ey BTR THDAY OG Mpdds e 8 
SHS GOT Oe eae 

SEES THFUT AO, OF BIRTHDAY bWtSHe pe oTPL: OT MAM ag ep ts 
SS POR T= 2 TOP t 
SHS PRIA MAME OF LWTSHER ‘a bed oS TAMPONS ¢ Ts 
wes HEAT 
JH4i RETURH 

Village Defence by John and 
Andrew Garvey, is a bombing type 
game written for the Dragon 32. 

manner so that any of the routines 
which are presented here can be 
used in your own games if so: 
required, routines which keep and 
update a score table on the high- 
resolution screen and provide and 
maintain a high score table being 
particularly useful. 

The game itself is as fast as can be 
attained using BASIC alone but 
nevertheless is still very enjoyable, 
for just when you think that you are 
in control shooting down the 
bombs a stray will appear at the 
right hand side of the screen making 
it more difficult to win. A good 
score should be about | 000. 

PRINT" BIRTH"; 

FOR RA=1 Te -FRIMTTABS 243 

The game is written inastructured | 

GOS I Baa: Pe THT DAY 
"SC OGOSUE LAE PRIA 

POU HEX 

A.number of games these days 
for the Dragon 32 incorrectly 
assume that all machines can accept 
double processor speed. We have 
therefore decided to include a 
routine in this game to choose fast 
or normal speed. 
How the program works: 
LINE 10— Sets base for high score 
table. 
LINE 20 -— Arrays for Plane, Lazer, 
Bombs etc. 
LINES 30-50 — Data for machine 
code screen invert and ‘music’. 
LINE 60 — Present high score table 
(each entry has 20 characters). 
LINE 70-— Replace houses after 
each game. 
LINE80 — Initialise variables:- 
Lazer, Plane, Bombs and Score. 
LINE 90 —- Update score and high 

"GOS WE 1 aaa 

score after each game. 
LINE 100-480 — Main program 
loop to move plane, control lazer 
base, drop bombs and check where 
bombs are. 
LINE 490-580 — Fire lazer and 
check if bombs are hit. 
LINE 590-640 — Blank out items 
onscreen when game over. 
LINE 650-7 10 — Score checking 
routine to update present score on 
screen. 
LINE 720-790 — Check after game 
is over if present score is higher 
than present highscore. 
LINE 800-870 — If bomb missed 
then blow up house and update 
‘miss’ indicator on screen. 
LINE 880-1 390 — Instructions 
screen display, inverts and ‘music’. 
LINE |420— If DRAGON can take 

BOISE 1 Bea load! “awe! *oce! Soe? bes? Be Saat OL! O. 

[PORK = | TOSRGG > HEMT 

512 

double speed then poke here. 
LINE 1430-1510— Data for sound 
effects used within the game. 
LINE 1520-1580— Draw, get and 
puts for plane, lazer and bombs. 
LINE 1590-1680 — Array and draw 
routines to hold numbers for score. 
LINE | 700-1720 — Draw routine 
for letters of score, high score etc. 
LINE 1730-1 940 — Introduction 
Sequence.. 
LINE 1950-2330 — Routine to 
print alphabet onto screen and 
enable name of person with high 

| score to enter name. 

LINE 2350-2420 — String slicing 
routine to put name of new high 
score into table. 
LINE 2430-2580 — High score 
table and request for another game 
or not. 

10 CLEAR1500, 22000: CLS: HS$="0500" : HS=S00 

20 DIMA(17,17),B(28,14) ,C(8,25),D(8,15), BL (8,7) ,M(25, 20)’ 

01,12,3D, FB, FF, 20, F7, FF, 20, Bé, FF,OO, BA, g0, 81, FF, a ED, Ba, FF,23,84,F7,B7,FF.23, 39 
40 FORI=32000T022014: READAS: POKEI, VAL ("&H" +A$) + NEXT 
SO FORI=32050TO32085: READA$: POKEI, VAL ("&H"+A$) sNEXT 
60 HIGHS="00008000 JOHN G. 00007500 SANDRA G. 00007000 ANTONY G. 00006000 
ANDREW G. 00002000 UNCLE BILLOO001500 CUTHBERT 00001300 WALTER S. 00001100 
DENNIS M. 00001000 PACMAN. 00000500 GERTRUDE "“:GO0T01740 
70 FORP=10TO2S50STEPSO: PUT (P, 170) —(P+25, 190) ,M, PSET: NEXTP 
BO 12114: Y=2: 2=24: 21=24: 22=24: 23=24: 24=24: X=10+RN: X1=60+RN: X2=1104+RN: XZ=160+4+RNz X 
4=210+RN: SC=0 

90 S$="0000": GOSUB670: MISS=Z: GOSUBBOO: IF HS>499THEN GOSUB7Z30 
100 Y=Y+2:IF Y>230THEN GOTO110 ELSE PUT(Y-4,8)- (Y¥+24, 22) ,B,PSET:GOTO120 
110 COLORO,O:LINE(Y—4,8)-(Y¥+24, 22),PSET.BF: COLOR1, O: IF Y>246THEN Y=4 

ee ASI? 

20 DATA 8E,04, 00, E46,84, ce, 40,E7,80,8C, 06, 00,25, FS, 39,B6,FF,23,8A,08,B7,FF,23.FC,, 

120 I=I+3%#((JOYSTK(0)<20 AND I>2)- (JOYSTK (0) 340 AND I<236)): PUT (I, 150)-(1+17, 167 

»,A,PSET 

120 IF MISS=OTHEN GOSUBS90: GOSUB610: GOSUB720: GOTO1950 
140 RN=RND (30) 

150 IF I<=50 AND Z<142THEN P=FEEK (65280): 
I+9,Z+10) ,PSET: A=USRO (2) : GOSUB490 

160 IF I>SOAND I<=100AND Z1<142THEN P=PEEK(65280):IF P=126 OR P=254THEN LINE(I+9 
»149)—-(1+9,Z1+10) , PSET: A=USRO (2) : GOSUBS10 
170 IF I>1GQ0AND I<=150 AND 22<142THEN P=PEEK (65280): IF P=126 OR P=254THEN LINE(I 
+9,149)—(1+9, Z2+10) , PSET: A=USRO (2) : GOSUBS30 

180 IF I>1S5SOAND I<200AND Z3<142THEN P=PEEK (65280): IF P=1260RF=254THEN LINE(I+9,1 
49)-(I+9, Z3+10) , PSET: A=USRO (2) : GOSUBSS0O 

190 IF I>S00AND I<250AND Z4<142THEN P=PEEK(65280):IF P=1260RP=254THEN LINE(I+9,1 
49)-(I+9, 74+10) , PSET: A=USRO (2) : GOSUBS70 

200 IF X=Y'OR X=Y-1 OR X=Y-2 OR X=Y-3 THEN PUT(X, Z-5)—-—(X+8, Z+10) .C, PSET 

210 IF X1=Y OR X1=Y-1 OR X1=Y-2 OR X1=Y-3THEN PUT(X1, Z1-S) -—(X1+8, Z1+10) ,C, PSET 
220 IF X2=Y ORX2=Y-1 ORX2=Y-2 ORX2=Y-Z3THEN PUT (X2, Z2-5) —(X2+8, Z2+10) .C,PSET 

IF P=126 OR P=254 THEN LINE(I+9,149)-( 
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ee 

Zou fe XS=¥-ORXI$Y—l) ORXS=V¥—2° ORXS=Y—STHEN: PUT CXS, 25-3).+(XS+E, 23410). C; PSET 

240 IF X4=Y ORX4=Y-1 ORX4=Y-2 ORX4=Y-ZTHEN PUT (X4, Z4- 5)-(x4+8, 74+10) ,C,PSET 

200 Y=V¥ +4 

260. 1F PROINT (X+4, 2+4)=STHEN PUT (X, 2-5) — (X+8,2+10) ,C, PSET? Z=Z4+3 

270> fRePROINT (X1+4., 71+4) =S THEN. PUT C00) 21-3) 1X1 485214100) CO. PSE he Zi gZies 

280 IF FPROINT (X2+4, Z2+4) =STHEN PUT (X2, 22-5) —(X2+8, 22410) .C, PSETs Z2=Z2+3 
290 IF PPOINT (X3+4, Z3+4)=STHEN PUT (X35, Z3-S) —€X3+8, Z35+10) ,C, PSET: Z3=Z3+3 

ZOO IF PROINT (X4+4, 24+4) =STHEN PUT (X4, Z4-— 5) -(X4+85Z244+10) .C, PSET: Z4= Z4+2 

310 Y=Y¥+1 
220 I1=1+2k ((JOYSTK (0) <20AND I>2)-(JOYSTK (0) >40AND 12£236))2FPUT(1I,150)—-(€I4+17,167 

A,PSET 

ZIO IF Z2194THEN Z=24: X=10+RN: A=USRO (Zz) :MISS=MISS-1: GOSUBBOO 

B40 IF Z1>194THEN Z1=24: X1=460+RN: A=USRO (2) = MISS=MISS-—1: GOSUBSO0O 

250 IF Z25194THEN Z2=24: X2=110+RN: A=USRO (2) = MISS=MISS—1: GOSUBBOO 

360 IF Z3>194THEN 23=24: X3=160+RN: A=USRO (3) : MISS=MISS-1:GOSUB800 

270 IF Z4 5194THEN Z4=24: X4=210+RN: A=USRO (2) = MISS=MISS—1: GOSUBBOO 

280 IF Z>15S5AND Z<180AND PPOINT (X+4, Z7+12)=STHEN GOSUBS20: Z=24:G0T0120 

290 IF Z1i>1S5AND Z1<180AND PPOINT (X1+4,214+12)=STHEN GOSUBS20: Z1=24:G0TO0120 

400 IF Z2.15SAND Z2<£180AND FPRPOINT (X2+4, Z2+12)=STHEN GOSUBS40: Z72=24:GOTO120 

410 IF ZZS1SSAND ZZ<180AND FPPOINT (X2+4, Z24+12)=STHEN GOSUBSSO: 73=24:G0T0120 

420 IF 24*155AND Z4<180AND PPOINT(X4+4,24+12)=STHEN GOSUBS840: 274=24:GOTO120 
420 IFZ>14O0ANDX = I-ZANDX<1+17THEN MISS=0: A=USRO (3) :GOTO120 
440 IFZ1>140ANDX1>I-SANDXi<I+17THEN. MISS=0: A=USRO (3) :GOTO130 
450 IFZ2>140ANDX2>1-ZANDX2<1+17THEN MISS=0: A=USRO (2) :GOTO120 
460 IFZZ>140ANDX3>I-SANDX3<I+17THEN MISS=0: A=USRO (3) :GOTO130 
470 IFZ4>140ANDX4>I-ZANDX4<1+17THEN MISS=0: A=USRO (2) :GOTO1Z0 
480 GOTO100 
490 IFFPOINT (1+9,Z+4)=STHEN A=USRO (1): CIRCLE (1+9, Z2+4) ,6: FORS=1T010: NEXT: CIRCLE (I 
+9,2+4) ,, 2: PUT (X, 2-6) — (X48, Z+9) ,D, PSET: LINE (1+9, 149) -(1+9, Z+2) , PRESET: Z=24: X=10 
+RN: GOSUB650: RETURN 
500 LINE(I+9, 149) -(1+9, Z+10) , PRESET: RETURN 
510 IFFFOINT (1+9,Z1+4)=STHEN CIRCLE (1+9,21+4) ,6:FORS=1T010: NEXT: CIRCLE (1+9, Z1+4) 
»6, 2: A=USRO(1):PUT(X1, Z1-&) —(X1+8, Z1+9) ,D, PSET: LINE (I+9, 149) —(I+9, Z21+10) , PRESET: 
71=24: X1=60+RN: GOSUB650: RETURN 
20 LINE(1+9,149)-(I+9, Z1+10) , PRESET: RETURN 

S50 IFPFOINT (1+9, 22+4) =STHEN CIRCLE (149, 2244) , 6: FORS=1T010: NEXT: CIRCLE (1+9, 22+4) 
6, 2: A=USRO (1) PUT (X2, 22-5) — (X2+8, Z2+9) ,D, PSET: LINE (1+9, 149) —(1+9, Z2+10) , PRESET: 
‘T2=247 X2=1 10+RN: GOSUBE5O: RETURN 
S40 LINE(1+9,149)-(1I+9, 72+10) , PRESET: RETURN 
SSO IFPPOINT(1+9, Z3+4)=STHEN CIRCLE (1+9, 22+4) .6:FORS=1T010: NEXT: CIRCLE (1+9,22+4) 
» 6, 2: A=USRO (1) : PUT (X3, 23-6) - (X3+8, 23+9) ,D, PSET: LINE (1+9, 149) —(I+9, 23+10) , PRESET: 
223=24: X7=160+RN: GOSUBE6S0O: RETURN 
S60 LINE(I+9, 149) -(1+9, Z3+10) , PRESET: RETURN 
570 IFPPOINT(1+9,24+4)=STHEN CIRCLE (I+9, 24+4) , 6: FORS=17010: NEXT: CIRCLE ( 2 4+4) 

6, 2: A=USRO (1) PUT (X4, 24-5) — (X448, 2449) ,D, PSET: LINE (1I+9, 149) - (149, raciorn RESET: 
724=24: X4=710+RN: GOSUB6SO: RETURN 
580 LINE(I+9,149)-(1+9, 24+10) , PRESET: RETURN 
590 COLORO, 0: LINE (Y-4, 8)9-(¥+24, 22) ,PSET, BF: LINE (1,150) -(1+17,167) ,PSET,BF:COLOR} 
ae) 
600 PUT (X, 2-6) —(X+8, Z+9) ,D, PSET: PUT (X1, 21-6) —(X148, 2149) .D, PSETSFUT (X23, 22-6) —6§K2 
+8, 22+9) ,D, PSET: PUT (X3, 23-6) — (X3+8, Z2+9), D, PSET: PUT (X4, 24-4) - (¥44+8, 2449) .D. PSET: 
RETURN 
610 DRAW" BM90, 80; 4G1D4F 1R4U2L 1 BR4ARSD2U4H2LG2D4BRSUSF TEZDEBRZUENRGD INE SDIRSBRI ZU 
6R6D6L SBROBUSDSF SESUSBRSNRSDSNR4DSRSBRSUSDSRSUSLSDIRSFS" 
620 TIMER=0 
630 IF TIMERS S*50THENSZO 
640 RETURN 
650 SC=SC+50: S$=STR$ (SC) 
660 IF SC<999 GOTO4B0 
670 N$=MID$ (S$, LEN(S%) —3, 1) sPUT (42, 0)-(50, 7). BL, FSET: DRAW" BM42, O"+SC04 (VAL (NE 0:5 
OUND220, 1 
680 M$=MID$ (S$, LEN (S$) —2, 1): PUT (51,0) - (59.7). BL. PS T: DRAW" EBMS1,0"4SC$ (VAL (M$))25 
OUND220, 1 
690 L$= See RP LENSOB) 1,5) UPUEL EDS Oh Kms Tams PSET: DRAW" BM&60, O"+SC# (VAL (L$)):S 
QUND220, 1 
700 OF=MID$(S$,LEN(S$),1):PUT(69,0)-(77, 7), BL, PSET: DRAW" BMS9, C"4+SC$ (VAL (0$)):S0U 
ND220, 1 
710 RETURN 
720 IF SC<VAL (MID# (HIGHS, 185, 5) ) THEN2 440 

730 IF SC>HS THEN HS=SC:NM$="" 

740 HS$=STRS (HS) 

750 NH$=MID$ (HS$, LEN (HS#) -—2, 1)2:PUT(140,0)-(148, 7), BL. FSET: DRAW"BM1 40, O"4+SC4% (VAL ( 
NH$) ) : SOUND220, 1 

760 MH$=MIDS$ (HS$, LEN (HS$) —2, 1): PUT (149, 0)-—(157.7).BL,PSET: DRAW" BM149, O"4+SC% (VAL ( 
MH#) ) : SOUND220, 1 

770 LH$=MIDS$ (HSS, LEN (HS$) -1,1):FUT(158,0)-(145,7 

LH$)) : SOUND220, 1 

780 OH$= os Siena aaah 

$)):SOUND220, 

790 RETURN 

800 MS$=STRS (MISS) 

810 PUT (242,0)-—(251,7),BL, FSET: DRAW" BM242, 0"4+SC$ (VAL (MS) ) : SOUND220, 1: RETURN 

820 A=USRO (=): COLORO, O: LINE (5, 150) -(40, 19%) , PSET, BF: COLORS, O:MISS=MISS-1: GOSUBS0 
0: RETURN 

820 A=USRO(Z) : COLORO, O: LINE (55, 150) - (90,182) . FSET. BF: COLORS, O:mMISS=M15S- 
00: RETURN 

840 A=USRO (2): COLORO, O: LINE (105, 150)-(140, 182) , FSET, BF: COLORS, O:MISS=M1S5-1-169SLU 
B80G: RETURN 

B50 A=USRO (2): COLORG, 0: LINE (155, 150)-(190,182), FSET. BF SCOLORS. GOsmMrTsSs= 

BS800: RETURN ‘ 

860 A=USRO (2) s COLORO, O: LINE (205, 150) - (240,187) . FSET. BF: COLORS, O:MISS=mMi¢S5-1:5neu 
B800: RETURN 

870 GOTO100 

880 CLS 

B90 FOKEZS9, 460 

900 GOSUB12460 

910 PRINTB®141,"HIT *“W* OR JOYSTICK FIREBUTTON";: 

920 FRINTB227, "TO CLEAR THE INSTRUCTIONS "; 

920 PRINT@290,"AFTER YOU HAVE FINISHED THEM s 

940 EXECS2000: EXEC32050 

950 GOSUB12460 

960 PRINT@40,"VILLAGE DEFENCE"; 

970 PRINT@97,"THE IDEA OF THE GAME IS TO TRY"; 

980 PRINT@161."TQ DEFEND THE VILLAGERS HOUSES"; 

990 PRINT@225, "BY SHOOTING THE BOMBS THAT ARE"; 

1000 PRINT@289, "BEING DROFFED BY THE BOMBER IN"; 

1010 PRINT@352,"THE SEY. YOU ARE A ROCKET ABOVE": 

1020 FRINT@417,"THE VILLAGE."; 

1030 EXEC32000 

1040 EXEC22050 

1050 GOSUBR1260 

1060 PRINT@32,"YOU WILL REQIRE A JOYSICK THAT"; 

1070 PRINT@97, "MUST BE CONNECTED TO THE RIGHT"; 

1080 PRINT@1461,."HAND FORT. YOU FIRE BY PRESSING"; 

1090 PRINT#@225, "THE FIRE BUTTON.WHEN A BOMB IS"; 

1100 FRINT@289, "HIT YOU SCORE SO FOINTS.WHEN A"; 

1110 PRINT@S3S5S3, "BASE GETS HIT IT WILL BE BLOWN"; 

1120 PRINT@417,"UP.YOU HAVE S BASES TO FROTECT"s; 

1130 EXEC32000 

1140 EXEC22050 

1150 GOSUB1260 

1160 PRINTG22,"WHEN YOU MISS = BOMBS THE GAME"; 

1170 PRINT#97, "WILL END.BUT IF YOUR SCORE HAS"; 

1180 FPRINT@161,"GONE ABOVE S00 THEN YOUR NAME"; 

1190 PRINT@225,"AND YOUR SCORE WILL BE ENTERED"; 

1200 PRINT@289,"IN THE HIGH-SCORE TABLE."; 

2.0 EXEC5s2000: EXECS2050 

1220 CLSO 

1230 POKE3S9, 60 

1240 POKEZ59,57 

1250 GOTO1400 

Peoo CLS 

1270 POKE1024,142+112 

1280 FORA=1TO30O 

1290 FPRINT@A, CHR (1404112) 32 NEXT 

1300 FOKE1055,141+112 

1210 FORA=62TO497STEFS2 

1320 PRINT@A, CHR$ (133+112) 5 :NEXT 

1220 POKE1S =5, isorti2 

1340 FORA=510TO481STEF-1 

), BL, PSET: DRAW" BM158, 0"+SC$ (VAL ( 

1):PUT(167,0)-(174, 7), BL, FSET: DRAW" BM147, 0" +SC4 (VAL (OH 

1: GOSUE8 
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1250 FPRINT@A, CHR$ (1314112) ;:NEXT 
1260 POKE1504, 129+112 

1270 FORA=448TO22STEF-22 
1380 PRINTBA, CHR$(138+112) 3 sNEXT 
1290 RETURN 

1400 CIS:FRINT@170,"PLEASE WAIT"; 

1410 PRINTS234, "INITIALISING"; 
1420 IF FPOK=1THEN POKE&HFFD7,0 

1420 DATABD, SB, 27,5D, 27,04, ‘et O35, 25,05, C6, 02, 7E, 82, 44,01,01, 26,27, 24, 12, B6, FF, 23 
, 8A, 98, B7, FF,23,7F, ol, 47, SE, B7, 98,A6, 80, aD, 14 

1440 DATAAS, 80, BD, 10, 7A, 01, 47, 26, FS, »B6,FF,23,84,F7,B7,FF, 23, 55,12, 39, B4, 01, 47, B7 
»FF, 20,86, 41, 4A, 26,FD, 29 

1450 DATA1I2,12,12,12,12,C1,02, 26,37, 24, 32, B6, FF, 22, 8A, 08, B7, FF, 23, BE, 00, 01,86, FD 
»B7,FF,20,8D, 17, 7F,FF, 20, 8D, 12,30,01, 8C, 00, nih Seg eagle 

1460 DATARS, Prargeee: F7,B/5 FF,23, 235,32, 39, iF ,12,31, 26, FC,39, 12.82,12, 12 

1470 DATA12, 12 opie Ee eae 12,B4,FF,23,8A,08,B7, Beas Ge. 01,47,8E,B7,98,A46, 80, 8D 
; SALSA BBC MA: SO Tey OLE WE GEIR, ROLE ER OL ET 

1480 DATAB7,FF, 23,35, 12,39, B4, 01,47, B7, FF, 20, 84, FE, 4A, 246,FD, 39 
1490 FORF=0T0190: READAS 

1500 POKES2000+P, VAL ("&H"+AS) :NEXTP 
1510 DEF: USRO=22000 
1520 PMODE4,1:PCLS 

1530 DRAW" BM200, 96; USESR1OFSDSL20": PAINT (210,95), 
3974,2) 

1540 GET (198, 84)-—(225,104).,.M,G 
1550 FORI=0TO9:SC(I)=I:NEXT 

1560 DRAW"BM128, 96; C1G2R1 OHSUSH2NU262D5": PAINT (130,96) ,1,.1: DRAW"BM100, 100NUSF2R1 
SE2U1LH2L10HSL1G1D3":PAINT (102,98) ,1,1:DRAW"C2; BR4BD4E2R4F2" 

1570 GET (200, 60) —(210, 70) .D, G: DRAW" BMS0, 50; C1; R4D1L4R2D2R2L 4D2F 2E2U2": PAINT (53.5 
5),1,1:GET (48, 42) —-(56,58) ,C, G: GET (240, 150) - (248,157), BL,G 
1580 GET (121,84)-(1238, 101).A, G:GET(94, :88)-(122,102),5,6 
1590 SC$ (0) ="; BD7BR2R2E1U4H1L261D4F 1" 

1600 SC$(1)="; BR2BD2E1D6L1iR2" 

1619 SC$(2) ="; BD7BRSL4U2E1R2E1U1H1L261" 
1620 SC$(2)="; BD2BRIE1R2F1D1GiNLiF1D1GiL2Hi" 
1630 SC$(4)="3; BR4BD1G3D1R4L1U3D5" 

1640 SC$(5)="; BD7BR4L2NH1IR2E1U2HILZUPR4" 
1650 SC$(6) ="; BRSBD2H1L2G1D4F1R2E1U1H1L3" 
1660 SC#(7)="; BRSBDINL4D1G4D1" 

1670 SC#(8) ="; BD7BR2R2E1U1H1L2G61D1NF1U1E1H1U1E1R2F1D1i" 
1680 SC$(9)=";BD7BRiIBUIFiIRZE1U4H1IL2Gi1DiF1iR2" 
1690 PELs 

1700 DRAW" BM2, 6;F1R2E1H4E1R2F 1": DRAW" BR7H1L2G1D4F 1R2E1": DRAW" BR&BUSL2G1D4F 1R2E1U 
4H1": DRAW" BR7L 3D6U3R3L 2NF3R2E1U1H1": DRAW" BRBL4DSNR2D3R4": DRAW" BRERU4R4RD2L 4" 
1710 DRAW"BM115, 7;C1;U6DSR4USD6BRER4L 2U6L PR4BRZBD2R4BD2NL 4" 

1720 DRAW"BM206, 7; U6F 3ESD46BR4U6BR2BD5F 1R2E1H4E1R2F 1 BRSBD4F 1RZE1H4E1R2F1BRZBDIR4GB 
D2L4" . 

1730 SCREEN1,1:GOTO70 
17490 CLS RND(8) 

1750 A$="" VILLAGE DEFENCE " 
1760 A1$="" WRITTEN BY " 

1770 A2Z$="" JOHN & ANDREW GARVEY " 

1780 FORI=OTOLEN (A$) : PRINT@126, RIGHTS (AS, 1) ss FLAY" VS105T2S5CDECDE" : NEXT 

1790 FORI=OTOLEN(A1$) : PRINTS235, RIGHTS (A1$,1);:FPLAY"VZ105T2SSCDECDE" : NEXT 
1800 FORI= =OTOLEN(A2$) : PRINTB326, RIGHTS (A2$. I) ss PLAY "V3.1 0ST2SSCDECDE" : NEXT 
1810 FORI=1TQ1000:NEXT:CLS RND(@) 

1820 AZ2$=" CAN YOUR DRAGON HANDLE " 
1830 A4$=" DOUBLE SPEED ( Y/N) " 

1840 FORI=OTOLEN (AZ$) : PRINT@195, RIGHTS (AZ$, I) ss FLAY"VZ105T255CDECDE" : NEXT 
1850 FORI=OTOLEN (A4$) :PRINT@259, RIGHTS (A4$, 1) 3: PLAY"VZ105T255CDECDE": NEXT 
1860 X$=INKEY$: IFX$="Y"THEN POK=1:CLS RND(8) :GOTO1890 z 
1870 IFX$="N"THEN PK=0:CLS RND(8) :GOTO1890 
1880 IFX$<>"Y"ORX$< >"N"THEN1860 

1890 AS$="" DO YOU WANT INSTRUCTIONS (Y/N) " 

1900 FORI=OTOLEN (AS$) : PFRINT@224, RIGHTS (ASS. 1) ss FLAY"VZ105T2SSCDECDE" : NEXT 
1910 FORX=1TO300:NEXTX:CLS RND (8) : SOUND200, 1:PRINT@224,A5$; 
1920 X$=INKEY$: IFX$="Y" THENCLS: GOTOS880 
1930 IFX$="N"THENCLS: GOTO1400 

1940 IFX$<>"Y"ORX$< >"N"THEN1910 
1950 NM=0 

1960 IF POK=1THEN FOKE&HFFD46,.0 

1970 CLS:PRINT@2,"USE JOYSTICK AND FIRE BUTTON"; 

1980 FRINT@24,"TO ENTER NAME (TEN LETTERS)": 

1990 PRINT®120,"SCORE ";SC:PRINT®194, "NAME “" 
2000 CH=65 

2010 FORI=12714TO1242STEP4: POKEI, CH: CH=CH+1:NEXT 
2020 FORI=1378T01406STEP4: POKEI, CH: CH=CH+1:NEXT 
2030 FORI=1442T01470STEP4: POKEI ,CH: CH=CH+1: NEXT 
2040 FORI=1506TO1S10STEP4: POKEL, CH: CH=CH+1: NEXT 
2050 POKE1514, &H6E: POKE1518, &H460 
2060 PRINT@493, "SPC RUB END"; 

2070 PLS=256: PLS$=CHR$ (142) +CHR$ (142) +CHRS (175) +CHRE (142) +CHRE (147) 
2080 PRINT®@PLS,PLS$; 

2090 JO=JOYSTK (0) 

2100 IF JO<STHEN PLS=PLS—2: FORI=1T0100: NEXT 

2110 IF JO>60THEN PLS=PLS+2: FORI=1T0100: NEXT 
2120 IF PLS<256THEN FLS=468: PRINT@254, CHRt (142) 

2130 IF PLS>448THEN PLS=256:PRINT®470, CHR$(143) 

2140 IF PLS>28S5ANDPLS<287THEN PLS=220:FRINTS@286, CHRS (142) 

2150 IF PLS>349ANDPLS< 351 THEN PLS=384:PRINT@350, CHR$ (142) 
2160 IF PLS>412ANDPLS<415THEN PLS=448: PRINT@414, CHR (142) 
2170 IF PLS<448ANDPLS>445THEN PLS=412:FRINT®@450, CHR$ (143) 

2180 IF PLS<284ANDPLS>381THEN PLS=248: PRINT@286, CHRS (145) 
<iv¢ IF PLS¢<320ANDPLS>2317THEN PLS=284: PRINT@322, CHRS (142) 

200 P=PEEK (65280): IF (PLS>255 AND PLS<453) AND(F=254 OR F=126) THEN GOSUBSEZ0 
2210 P=PEEK (65280): IF (PLS>455 AND PLS<469) AND(P=254 OR F=125) THEN GOSUB2240 
2220 GOTO2080 

2230 PK=1024+PLS+24:1F NMS9THEN2220 

2240 IF PEEK (PK)=96THENRETURN ELSE: POKE1226+NM, PEEK (PE) s NM=NM4+1:FORI=17T0100: NEXT 
2250 NMS% (NM) =CHR$ (PEEK (PE) ) s RETURN 

2260 IF PEEK(FPK)=94THEN RETURN 
2270 IFNM>9THEN2330 

2280 IF PLS=4S56THEN FOKE1226+NM, &H6E: NM=NM+1:FORI=17T0100: NEXT: NM$ (NM) =CHRS$ (46) :R 
ETURN 

2290 IF PLS=4460THEN POKE1226+NM, &H60: NM=NM+1:FORI=1T0100: NEXT: NM$ (NM) =CHRS (22): 
ETURN 
2300 IF PLS=464THEN NM=NM-1: POKE1226+NM, 143: FORI=1T0100: NEXT: RETURN 
2310 IF PLS=468THEN GOTO2330 
320 RETURN 

2330 FORZ=1 TONM: NM$=NM$+NM$(Z) =NEXT:NM$="""4NM$+" "=CLS 
2340 REM 
2250 FORI=1TO199STEP20: IF SC=>VAL (MID$ (HIGHS, 1,8) ) THENS360ELSE NEXTI 
2360 NM$=NM$+STRING$(10," ") 
2270 NM$=LEFTS (NM$, 11) 
2380 SC$=STRINGS$ (8, “O") +MID$ (STR$ (SC) , 2) 
2290 SC$=RIGHT$ (SCS, 7) 
2400 SC$=SC$+" " 
2410 NH$=SC$+NMS 
2420 HIGH$=LEFT$ (HIGHS, I) +NH$+MID$ (HIGHS, I, 181-1) 
2430 DATA FF,FS,FF,FF,F7,FF,FC,FC,FF,FS,FF,FF,FF,FF,FF,F1,°2,FF,FC, FC, FF,FE,FD,F 
F.FC,FC,FF.FC,FC, FF 
2440 DATA EF,E0,£2,EF,£4,EF,£0,£8,EF,£0,E2,€F,E3,£3,EF,£4,6C, EF,E5, EB, EF,E0,E2,£ 
F,E4,EF,EF,€4, 68, EF 
2450 DATA 9F,E0, 9A, 9F,E0, 9F, 9E, 98, 9F,E0, 9A, 9F, IF, OF, IF, IC, EO, IF, EO, 98, 9F, £0, 98,9 
F,EO, 9F, 9F, 94, 9D, 9F 
2460 COLORO, 0: LINE (80, 78) — (180, 100) , PSET, BF: COLORS, 0: RESTORE: FORX=OTOS0: READX$:N 
EXT 
2470 FORX=0TO190: READX$: NEXT 
2480 CLS: POKE1024, 174: FORI=1TO30: POKE1024+1, 172: NEXT: POKE1055, 172 
2490 POKE1056, 170: FORI=1057T01086: READAS: POKEL, VAL ("&H"+A$) : NEXT: POKE1087, 1465 
2500 POKE1088, 170: FORI=1089T01 118: READA$: POKEI, VAL ("&H"+A%) s NEXT: POKE1119, 165 
2510 POKE1120, 170: FORI=1121T01150: READA$: POKEL, VAL ("&H"+A$) : NEXT: POKE1151, 165 
2520 POKE1152, 171: FORI=1153701 182: POKEI, 163: NEXT: POKE1183, 147 
2530 Z=163:FORI=1 TOZ00STEP20: PRINT&Z, MID$ (HIGHS, I, 20) : Z2=Z+32:NEXT 
2540 PRINT@484," ANOTHER GO (Y/N) "; 
2550 X$=INKEY$: IFX$=""THEN2550 
2560 IFX$="Y"AND POK=1THEN POKE&HFFD7,0:GOTO1720:ELSE IFX$="Y"AND POK=0 GOTO1730 
2570 IFX$="N"THEN CLS:END 
2580 IFX$<>"Y"ANDX$< >"N"THEN2550 

1,1: DRAW"C2; BRSU7RSD7": FSET (210 
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Now, service as 
our Atari. 

Now you can place > YO! in one of the safest pair of 
good as 

hands in the country: ours. 
Were an authorised independent ATARI SERVICE™ Centre and 

equipped to service ATARI Video Computer Systems™ and Home 
Computers, in or out of warranty. 

Our staff have been specially trained at the Atari factory and 
theyve earned the right to wear the ATARI SERVICE Badge. 

A QUALITY LIGHT PEN 
SUPERIOR PERFORMANCE 

Absolutely insensitive to ambient lighting. 

Responds to different colours and screen intensities without 

any adjustment of TV or monitor. 

Red LED readout showing that data is available. 

* Switch for program control (allows pen to approach 

the screen without erroneous data capture) 

* All features are 

Program accessible 

SUPERIOR 
PROGRAMS 

Good Documentation 

Tape storage of your work 

User routines provided on tape 

and printout 

‘Freehand’ drawing program 

‘Library menu’ drawing program (define your own library of 

shapes) 

Example programs illustrating uses of the pen and its features 

Home Entertainment £25 
ATARI CENTERS 

NORTH WEST 13 Miller Arcade, Preston, Lancs. PR120A. Preston 562707 
MIDLANDS 212/213 Broad Street, Birmingham. B15 1AY. 021-643 9100 

MAIL ORDER ENQUIRIES 

Service that's as good 
®ATARI arc design, Reg. in U.K. TM are trademarks of Atari inc. SM is a service mark of Atari inc 

CARETAKER is a BASIC utility 

ROM which provides many new 
invaluable commands to help the BASIC 

programmer. Because CARETAKER is in 
ROM, it uses no BASIC program space and 
its commands are always instantly available. 
Some of the CARETAKER commands are 
detailed below: 

* EXCHANGE .- provides a search and 
replace facility, either global or selective. 
‘Wildcard’ characters and BASIC keyword 
tokens may be included. 

* EXPAND - Lists a program in an easy-to- 
read form, also allowing ‘squashed’ programs 
to be read. 

* INSERT - Enables BASIC routines on disc 
or tape to be inserted into or added to the 
program in memory. 

*KEYLOAD and *KEYSAVE - Load and 
save the function key definitions. 

*LVAR - Lists the values of all or some of the 

variables. 

* MERGE - Will merge one or more BASIC 
programs on file into the program in memory. 

inclusive:of PAP * Now also available for CBM 64 

Please state DRAGON, BBC or VIC-20 when ordering. Send 
cheque or P.O. for £25 to: 

Dept. WM1, Datapen Microtechnology Ltd, Kingsclere Road, 

Overton, Hants RG25 3JB, or send SAE for information sheet. 

NOW ALSO AVAILABLE FROM GOOD COMPUTER STORES. 

Tel: 021-643 9100 

as Atari. 
Datapen Microtechnology Limited 

ROM SOFTWARE 
for the BBC Micro 

BASIC 
Utility ROM 

£33.35 
incl. 

* MOVE - Allows the current BASIC program 
to be moved to a new page in memory. 

*PARTSAVE - Saves only a selected section 

*HELP CARETAKER 

CARETAKER 1.00 

CURSOR ‘ON/OFF > 
EXCHANGE <old> <new> G“S ‘<length>? 

of a BASIC program (useful for later merging). 

*RENUMBER - Renumbers parts of BASIC 
programs and moves the renumbered section 
as necessary. 

* RETRIEVE - Restores acorrupted program 
to a form in which it can be listed and edited. 

* SINGLEKEY - Enables BASIC keywords 
to be entered quickly, as on the ELECTRON. 

* SQUASH - Reduces the size of a BASIC 
program in order to save memory space. A 
very efficient routine. 

*STATUS - Displays the values of PAGE, 

HIMEM, program length, bytes free, etc. 

*TABSTOPS - Provides a tabulation facility. 
Up to eight tapstops can be defined. 

CARETAKER is supplied with a spiral bound 
manual, special ‘single-key entry’ stickers for 

the key fronts, and easy-to-follow fitting 
instructions. A full specification is 

available upon request. 

EXPAND (<start>> C<end>> 
INSERT <fsp> ¢<lineno>> 
KEYLOAD ¢<fsp>> 
KEYSAVE <<fsp>> 
LVAR CFO CICS) CAICPRD 
MOVE <address> 
MERGE <fsp> (<fsp>>. 
NORMALKEY 
NOTAB 
PARTSAVE <fsp> ‘<start>> (<end>> 
RENUMBER ‘<ist> <inc> <start> <end>? 
RETRIEVE ¢<bytes>> 
SINGLEKEY 
SQUASH ¢S>C¢R>CM> 
STATUS 
TABSTOPS C<columns >? 

OS i 20 
> 

ew 

Release 
OMPUTER 
ONCEPTS 

16 Wayside, Chipperfield, Hertfordshire. WD4 9JJ Telephone: Kings Langley (09277) 69727 
as 
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Focus 4 

Acorn Special 
Clive Williamson delves into the Acorn ‘new releases’ 

file and comes up with some hot news on the Plus | expansion 
unit and Z80 processor for the BBC micro. 

Flectron Extras 
When Acorn designed the 
Electron micro, they were 
plainly determined to produce a 
machine which would have 
some of the appeal of the BBC 
Micro, but at a greatly reduced 
cost. As aresult, the ‘Elk’ is 
blessed with standard BBC 
BASIC and seven out of eight of 
the Beeb’s excellent range of 
graphics display modes, but 
none of the major expansion 
ports normally found on the 
BBC Micro model B! Hence 
thre is no way to interface the 
Electron directly with printers, 
joysticks, or telecommunica- 
tions hardware, let alone the 
‘Tube’ or a disk drive. To 
increase the capabilities of the 
Electron, Acorn has announced 
an expansion unit called the 
Electron Plus |, adding three 
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major features to the micro —a 
parallel output for connection 
toa printer with a Centronics 
compatible interface, four 8-bit 
analogue-to-digital input 
channels, which can be used 
with joysticks, and two 
cartridge slots for plug-in 
software such as games, utilities 
or language ROMs. These can 
also accept further expansion 
devices. 

Once the Plus | is plugged 
onto the multi-way expansion 
connector at the back of the 
Electron, it is secured firmly 
with two screws, so there is 
little chance of the machine 
crashing as a result of the 
connector coming loose. The 
unit is styled to blend in with the 
Electron, having the same width 
and height as the micro, but only 

half the depth. Two sockets are 
fitted to the back of the unit — 
one for joysticks; the other for 
the parallel printer connection 
—and the shielded cartridge 
slots for Plug-in ROM software 
are on top of the add-on. 

Acorn considered the ability 
to use printers, joysticks and 
cartridge software to be the 
most important expansions for 
the Electron, and the choice 
seems a reasonable one. Any 
further interfaces (such as the 
RS423 serial port, or the User 
Port for control applications) 
will probably be made to fit in 
the cartridge slots. 

The new unit has very little 
effect on the operation of the 
Electron, but provides the new 
facilities (and some new VDU 
and *FX commands to work 
them) automatically. It has been 
designed to be compatible with 
future expansions for the 
Electron, and comes complete 

with its own User Guide 
describing its operation. 
Acorn’s Electron Plus | is not 
the only expansion unit available 
for the Electron — several 
other manufacturers have 
produced interfaces and 
expansions of various kinds for 
the machine — but be warned 
that other units are not 
necessarily completely 
compatible with future official 
developments. 

A printer is normally the first 
major add-on that people buy 
for their micros, whether it be 
for examining and correcting 
listings of a program under 
development, simple word 
processing or to produce 
pictures by making dot-for-dot 
screen dumps of the micro’s 
graphic images. The Acorn 
Electron fitted with the Plus | 
expansion will support a variety 
of printers as it is fitted with the 
Centronics parallel printer 
interface. 

Once fitted with the Plus |, 
the Electron has a number of 
commands for use with printers. 
Toswitcha printer on, you 
should use either a VDU2 
command, or press the «CTRL» 
and «B» keys simultaneously, 
which is the keyboard 
equivalent of VDU2. VDU3 or 
«CTRL» and «C» will turn it off 
again. 

One of the *FX calls can be 
used to govern whether the 
printer output is sent to the 
interface — *FX 5,0 causes 
printer output to be ignored, 
and *FX 5,1 selects the prallel 
printer output. 

Another FX call, *FX6, can 
be used to prevent certain 
characters from reaching the 
printer. For example, *FX6, 10 
will suppress ASCII character 
|0, the code for a line feed, so 
that unwanted gaps between 
lines of print can be stopped on 
a printer that performs its own 
carriage return automatically at 
the end of each line. 

The exact codes required to 
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control printers vary from one 
type to another, but in general a 
stream of VDU commands can 
be used, separated by commas. 
First, the printer has to be 
enabled with the VDU2 
command, then VDU I tells the 
micro to ‘send the next 
character to the printer only’. 
As an example, the popular 
Epson FX80 requires two codes 
to switch onanewstyle of 
printing. The first code, a 27, 
tells the printer to expecta 
command, while the second 
governs the exact style. In the 
case of emphasised print, the 
control sequence 
VDU2,1,27,1,69,3 would be 
used. The final VDU3 turns the 
printer off again. 

The manual supplied with the 
pirinter should give details of all 
the control codes, but your 
dealer — or the printer 
manufacturer — may be able to 
help if you have any problems 
making the machines do what 
you want! 

The Analogue Port 
The most common use of the 
analogue port at the back of the 
Plus | interface will be for the 
connection of a pair of joysticks, 
either for use in games-playing 
or possibly to input graphical 
information, but this port is also 

§ useful for a large number of 
other applications. It provides 

| the interface for four analogue 
to digital converter (or ADC) 

| channels and two switches. 

| Under normal conditions, each 

channel can be sampled every 
40ms to see what voltage is 
applied to it, ifany. Each ADC 

| can measure fluctuating voltages 
in the range 0 to |.8 volts, and 
the results are ‘digitised’, and 

| passed into the microasa 
numerical value. These numbers 

can be read with the ADVAL 

| statement for use in programs. 
With the right sensors, this 

| ‘sampling’ of the ‘outside world’ 
can be extended to include 

| voltages proportional to 
| temperature, pressure or 
| sound. 

The sampling is performed to 
| aresolution of 8 bits, which 
| means that 256 different levels 
| can be detected between the 
| maximum and minimum 

| voltage. This is somewhat 
poorer than the BBC Micro’s |2 

| bit resolution, but more than 
| adequate for most games- 
| playing. 

A typical joystick is fitted 
| with two potentiometers (like 
| volume controls), and these are 
connected to a movable stick 
and control varying voltages 

|» proportional to its front-to- 
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back and side-to-side positions. 
The voltages are sampled 
regularly by the software so that 
values from the ADCs can be 
used in the game or application. 

Normally, the micro samples 
each analogue channel in 
sequence, looking at anew one 
every |Oms. As there are four 
channels, each is sampled once 
in40ms. The processing in the 
micro is interrupted while this is 
done, and it is sometimes 
possible to speed programs up 
slightly by turning all, or some of 
the channels off! Turning 
unwanted channels off has the 
added advantage that those 
remaining would be sampled 
more often. 

The command *FX16 is used 
to switch the ADC channels on 
and off — *FX16,0 disables all 
ADC channels, *FX16,! enables 
channel | only, *FX16,2 enables 
channels | and 2, *FX16,3 
enables |, 2 and 3, and *FX16,4 
enables all four ADC channels. 

ROM Cartridges 
The Plus | expansion has two 
sockets which will accept special 
plug-in cartridges containing 
either normal software such as 
games, utilities or application 
programs, or complete 
languages which replace BASIC 
on the Electron. 

In the case of normal 
software, the cartridges hold 
BASIC or machine code 
programs, inasimilar form to 
the way they would be held on 
an ordinary cassette. The 
advantage here is that they can 
be loaded into memory almost 
instantly, using a filing system 
built into the Electron called the 
ROM filing system. Once a 
cartridge is plugged in, and the 
micro switched on, the ROM 
filing system is automatically 
operational. 

The commands for loading 
are the same as for the cassette 
filing system, (eg *CAT, LOAD, 
CHAIN) but this system is ‘read 
only’, ie you cannot save data in 
the ROMs. Any attempt to use 
the cassette filing system to save 
a program or data will fail unless 
you enter *TAPE first. This 
switches from the ROM to the 
cassette filing system. To go 
back to using the plug-in ROM, 
you should enter *ROM or you 
can reset to the ROM filing 
system by pressing CTRL and 
BREAK together. 

Sideways ROMs 
One of the most important 
trends to emerge in 
programming for the BBC 
Micro is undoubtedly the shift 
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towards software based in 
sideways ROMs — or firmware 
— as it is otherwise known. 

These sideways or paged 
ROMs can also be developed for 
the Electron, and can be plugged 
into the the cartridge sockets in 
the same way as the normal 
software mentioned above. The 
system offers a unique 
opportunity for software 
writers to develop long 
programs such as word 
processors, spreadsheets and 
programming languages in 
machine code, and these can be 
programmed into aROM chip, 
fitted inside a ROM cartridge, 
and can then be switched by a 
simple command (ie *SHEET, 
*WORD, etc) to run instead of 
the BASIC language in the 
micro. 

If one or more language ROM 
cartridges is plugged into the 
Plus |, the one nearest the 
keyboard will be selected in 
preference to BASIC when the 
micro is switched on. To get 
back to BASIC, you simply enter 
“BASIC at the keyboard. The 
language ROM cartridges 
occupy the same area in the 
micro’s memory map — ie 
&8000 to &C000 — as BASIC. 
Hence the name sideways 
ROMs, as they lie ‘to the side’ of 
that area until selected. 

A wide range of software is 
currently available in ROM form 
for the BBC Micro including 
word processors (like 
Acornsoft’s VIEW), 

spreadsheets, databases, the 
BCPL, FORTH, and Pascal 
languages and terminal 
emulators for 
telecommunications use. It 
seems likely that similar 
programs will be released for 
the Electron in due course. 
Programs such as VIEW that 
make extensive use of the 
function keys in the BBC 
versions may have to be 
changed for the Electron, as it is 
not possible to combine the 
CONTROL and SHIFT keys 
with function keys on the 
smaller computer. 

Last Words 
The Electron Plus | is certainly a 
worthwhile upgrade for the 
‘Elk’, as it provides an interface 
for two of the most popular 
add-ons for any micro — 
joysticks and a printer — and 
offers the additional advantage 
of connecting plug-in ROM 
cartridges, giving almost instant 
access to software. 

The Plus | means that the 
Electron can be put to much 
greater use, and goes at least 
part of the way towards Acorn’s 
optimistic ideal that their micro 
is the perfect home companion 
for all the family. (Sounds like a 
pet rock doesn’t it!) What we 
could do with now isa large 
range of software for the 
machine. At £59.90, the unit is 
good value, and a selection of 
cartridge software is available, 
starting at £12.99. 

ck-up BBC Back-up 
Following hot on the heels of 
the 6502 Second Processor for 
the BBC Micro, Acorn have 
now unveiled the Z80 version, 
which has been designed to give 
existing BBC Micro owners 
access to the vast catalogue of 
CP/M software which is now 
available. The BBC Micro has 
been surprisingly slow to 
generate serious business 
applications software, so the 
Z80 Second Processor is bound 
to please anyone witha BBC 
machine who needs to run this 
type of program; especially as 
the add-on comes bundled with 
a host of CP/M software for just 
£299! The CP/M operating 
system (version 2.2) is supplied 
with the processor, and a range 
of languages and applications 
software is also included in the 
asking price. 

Like the 6502 version, the 
Z80 Second Processor has 64K 
of RAM, of which roughly 55K is 
available for programs! Acorn 

runs the Z80 at 6MHz, which is 
quite fast for this chip, and the 
dual processor operation makes 
the BBC Micro one of the 
fastest CP/M machines around. 

The processor is connected 
viaa simple ribbon cable to the 
micro’s ‘Tube’ interface, and 
downloads software through 
the main machine. That 
software then runs at high 
speed, leaving the BBC machine 
itself to handle all the operating 
system functions, the screen 
display, and any necessary in- 
puts and outputs. Because the 
work-load is shared between 
two processors, some programs 
will run substantially faster with | 
a second processor fitted — 
particularly those which use the 
screen or disks a lot. 

Free Software 
The Z80 Second Processor 
comes complete with an 
extensive package of CP/M 
software, valued by Acorn at 
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around £3000, which consists of 
two versions of BASIC that run 
under CP/M (BBC BASIC 
version Il and a Business BASIC, 
similar to Microsoft’s), the CIS- 
COBOL language and utilities, 
and enough application 
programs from two software 
houses to keep most small 
businesses happy. An American- 
based firm called Chang has 
supplied an integrated word 
processor MemoPlan, a 
spreadsheet with graphics 
GraphPlan and a personal 
database FilePlan. 

The free package is 
completed by two programs 
from a British company, 
Compact Accounting. They 
have delivered their powerful 
systems generator called 
Nucleus, and Accountant, based 
on their own Nominal Ledger 
which runs on machines like the 
IBM PC and ACT Sirius. A huge 
wad of manuals — ten in all — is 
supplied with the processor to 
guide the owner through all the 
software, and a set of reminder 
cards show function key use and 
give hints on the use of each 
program. 

There should be no difficulty 
obtaining the usual CP/M 
software favourites to.run on 
the Z80 Second Processor, as 
Acorn have implemented the 
standard 2.2 version of CP/M 
and the GSX-80 Graphics 
System. It will be easy for 
software houses to re-configure 
their products in a format 
suitable for the BBC Micro’s 
disk system, and Software Ltd is 
already involved with Acorn on 
a project to do this. 

Hands On The Z80 
Switching on the second 
processor and the BBC Micro, 
you are greeted by the words 
Acorn Tube 280 64k 1.20so 
you can tell at once something is 
different! A ‘*’ indicates that the 
system is waiting for CP/M to be 
‘booted’, and this is done by 
inserting a system disk in Drive 
A (that’s drive 0, to BBC users!) 
and pressing the Control and 
Break keys together. Once this 
has been carried out, the BBC 
Micro acts like a normal CP/M 
machine, giving the ‘A»’ 
prompt. The letter ‘A’ indicates 
the logged drive. 
When using the Compact 

software, the boot is achieved 
froma ‘Start of Day’ disk before 
moving on to use Nucleus or 
Accountant. Both programs are 
written in BASIC, so the ‘Start 
of Day’ disk also holds the 
Business BASIC needed to run 
them. 
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Accountant has the capacity .. 

for 2,500 records on both sides 

of a 400K disk, and is menu 
driven, giving a Nominal Ledger, 
Sales Daybook and Purchases 
Daybook. The ledger holds 
details of all sales and purchases, 
and can generate a wide variety 
of reports, including month-end 
and year-end accounts. 
Accountant copes with VAT, 
and is suitable for small to 
medium-sized companies using a 
computer system for the first 
time. 

Compact’s Nucleus 
Nucleus is asystem generator 
which can generate data- 
handting programs tailored to 
suit individual needs. In other 
words, it generates customised 
data-base programs, written in 
BASIC, which can then be used 
like any other software on the 
BBC Micro witha Z80 
processor. In the recent past, 
programs like Nucleus were 
sold to small software houses 
and hardware suppliers, who 
then used them to create 
applications for their clients. 
Getting a program like this free 
with the Z80 processor is little 
short of amazing, since it will 
enable inexperienced users to 
generate their own programs 
with remarkable ease —- no 
programming skills are needed. 

There is aset procedure to 
be followed when creating your 
own software, where the 
parameters for the database are 
set up, and it is even possible to 
add extra files which 
automatically ‘link in’ to the 
basic system. You can create as 
many linked files as you like, as 
long as the whole database 

one disk drive. The BASIC code 
generated by. Nucleus can be 
used on other machines, as long 
as the disk format can be made 
compatible, and the programs 
can readily be examined and 
deciphered, as they contain 
plenty of ‘REM’ statements to 
indicate what is going on. 

Powerful report generation 
facilities can also be created, 
making the whole system a must 
for any small business needing to 
handle lots of data. The only 
tedious aspect of using this 
software is the constant ‘Is this 
OK?’ style of checking entries 
— but it is an important 
safeguard at the database 
creation stage of the 
proceedings. Nucleus normally 
sells for £495 so its inclusion 
makes Acorn’s Z80 package 
look even better value. 

Chang Software 
The remaining business 
software for the Z80 has been 
supplied by Chang Laboratories 
Inc. Most exciting is the 
MemoPlan wordprocessor, 
which is function key drivenand 
can hold up to 80 pages of text 
ona 400K disk. It has a sensible 
range of print options, including 
continuous or single sheet 
stationary and multiple copies, 
and saves data to disk 
automatically. MemoPlan can be 
linked to FilePlan’s files to 
create standard letters and 
address labels, and also has the 
facility to edit two documents at 
once ona split screen, and 
transfer data between them. 

FilePlan itself has flexible field 
lengths, and uses sort lists to 
retain the results of anlysing the 

data entry for speedy input of 
information, and ranges can be 
defined to check the accuracy of 
numeric data. Graphplan is a 
menu-driven spreadsheet with 
extensive statistical and 
mathematical commands. 

Its results can be integrated 
with MemoPian in tabular form, 
or graphically presented as line 
graphs, bar charts or pie charts. 
These can be displayed on 
screen in black and white or 
colour, and screen dump 
routines are included to give 
hard copy on some makes of 
printer and plotter. 

One niggling point about all 
this is that to use MemoPlan to 
the full an additional piece of 
software called DocuPlan must 
be purchased from Chang 
themselves. This allows 
indexing and much greater 
flexibility in the way the 
MemoPian files can be 
formatted, but Acorn did not 
consider it necessary to include 
it in the basic software bundle 
—— pretty clever eh? 

Round Up 
The Z80 Second Processor adds 
greatly to the power of the BBC 
Micro, allowing much more 
complex and useful software to 
be run onthe machine. It opens 
up a huge range of CP/M 
business applications software 
to BBC Micro owners, and ata 
very reasonable cost, especially 
when the value of the ‘bundled’ 
software is considered. CP/M 
can be a difficult operating 
system to use, therefore Acor 
has arranged that support will 
be provided for the product 
through a limited number of 

doesn’t exceed the capacity of |-database. It also features coded | specially trained dealers. 
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Acorn Electro 



for Sinclair Spectrum ... Drawing into the future! 
Now you too can have the benefit of drawing your own applications by the simple use 

of our NEW ZX Spectrum version of Grafpad! 

THE GRAFPAD comes complete with Cassette 

Programme, Special Keyboard, Overlay, Plug, Light Pen 

and, of course, a cOmprehensive manual full of tips and 

instructions . . . all atthe. usuabhigh quality expected from 

' \BRITISH MICRO! 

STARTING UP is 
«Simple. Connect the 
Grafpad, switch on you 

HOW TO ORDER BY POST: 
F she BY TELEPHONE: (0923) 48222 Simply fill in the coupon enclosing your 

* Dealer inquiries welcomed If you are an American Express, cheque/PO. made payable to: BRITISH 
. ‘ . Barclaycard, Diners Club or Access Card MiCRO or use the special section for 

* Special discounts to ed ucational Holder simply telephone us giving your Credit Card Holders and post to the 
=, Card No., Name, Address and item(s) address below. 

authorities & government required and your order will be OVERSEAS ORDERS: 
departments despatched within 48 hours! Please add £10 per item ordered. 

* Export inquiries invited panned mas itrremedioers bites «eran nip ammet iis eat 
Post to: BRITISH MICRO, UNIT Q2, PENFOLD WORKS, IMPERIAL @ 

WAY, WATFORD, HERTS. WD2 4YY. 

Please send me GRAFPAD for: SINCLAIR SPECTRUM 
[_]BBC MODEL B [] COMMODORE 64 

If you require details of the above 
| versions, please tick. 

| 
[[Gratpadompete __—_—_—| £125.00 [143.75 | | 

Postage, Packing & Insurance | £5.00 

A HEGOTRON GROUP COMPANY |enclose my cheque for/PO. £............ TOTAL . 

Unit Q2. Penfold Works | prefer to pay with my American Express, Barclaycard, Diners Club, 1) 

Imperial Way, Watford, HERTS WD2 4YY Access Gard, | | | 
TEL: (0923) 48222. TELEX: 946024 (Please delete whichever is not applicable) . 

CaP NG. ee a eee Ta ae ia ee Oe ee ae ee 

Address above must be the same as Card Holder 



NOW IN STOCK AT DEANS 

THE NEW MTX 500 SERIES 
MTX 500 computer. the MTX’s 24k ROM 
has several languages such as MTX Basic Logo and 
Noddy ROM routines include an assembler/dis- 
assembler with screen display of the Z80 CPU 
registers, memory and program which can be 
manipulated from the keyboard. Pascal is available 
as an add-on ROM pack. The MTX 500 has 32k of 
user RAM as standard (64k on 512) expandable to 
512k plus 16k of video RAM controlled by a separate 
video processor. Soon available FDX and HDX 
systems. 

MTX 512 £315 inc. VAT 
MTX 500 £275 inc. VAT 

- SINCLAIR SPECTRUM 
48K and 16K ALWAYS IN STOCK 

ae, MS > obey nts BERS 
six DISUSE PR, MAI WARS OR 3 & be CROCK LOHR 

4 

va 
Be: 2 
oa Z 

8G Mes 2 4 a ol 

COMMODORE 64 £199 

SINGLE DISK DRIVE ........-... £220 inc VAT 
* WITH £105 SOFTWARE FREE 

PRINTER DOT MATRIX........ £220 inc. VAT 
Br FEIN <6 s cose soc cncaencetnen 
BRN ENN oes is ccs cvsnnconsdciiesv sas 

_D’'KTRONICS KEYBOARD................. 
D’'KTRONICSTIGRTIPEN 2.00 £19.95 
PROTECK INTERFACE: 3.0. en... £14.95- 
QUICKSHOT JOYSTICKS ....0..:..82. 
SINCLAIR PRINTER 

SHARP MZ80A TV MONITORS 
JVCCX6106" £250 
NORDMENDE 10” | 
Remote Control 12/24 Volts & 110/240 Volts 

per pc 14” 

NORMENDE 14” 
NORMENDE 20" 
SHARP 16” 

SHARP MZ700 
£240 inc vat 

| Four COLOUR 
PRINTER. £115 7 ee: ATARI 800 cassette £39.95 

EXPORT AND DEALER D EANS 
ENQUIRIES WELCOME. 283 EDGWARE RD 
PRICES ARESUBJECTTO LONDON W2 
CHANGE WITHOUTNOTICE. 723 4630 724 2135 

ALL PRICES INCLUDE VAT 
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PHOTOGRAPH BY TERRY BEDDIS 

MAcorn Electron, 
Simon Craven confronts two direct competitors 

~ Focus(4ix 

within the hotly-contested ‘under £200’ price range. 

Anyone in the market for ahome micro in 
the £150-£200 market can hardly plead 
ignorance of the leading sales features of 
the Oric Atmos and the Acorn Electron. 
Both are subjects of high-profile TV 
advertising campaigns which dominate 
Channel 4’s commercial breaks, yet 
although they are now being aimed at the 
same potential user, each represents a very 
different design philosophy. 

The Atmos and Electron are based on 
earlier computers from the same 
companies. Whereas the Atmos is an 
upgrade, aiming to push the Spectrum-class 
Oric | intoa less Sinclair-dominated 
market with the addition of a very 
welcome typewriter-style keyboard and 
the elimination of the BASIC bugs which 
plagued programmers for so long, the 
Electron is a downgrade, essentially a 
version of the best-selling BBC Micro, 
simplified to reduce the cost to a level 
where more home micro users will be able 
to consider it. 

Class War 

With this class of computer, the battle for 
your money opens with the ‘goodies war’. 
The Atmos emerges from the clash of the 
specification sheets well ahead of the 
Electron. The all-important memory 
question is the main reason why. As Oric is 
so fond of pointing out, their machine has “. 
..alarge memory which stays large”’. 
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Out of the 48K RAM the Atmos starts 
out with, a hefty 41K is free for BASIC 
programming as long as the display is 
text-only. But even when the high- 
resolution graphics screen is in use you still 
get a thoroughly respectable 37K to play 
with — more than the Electron has in the 
whole computer. 

The Electron inherits the memory 
shortage which is the Achilles’ Heel of its 
big brother, the BBC Micro. Even on the 
BBC machine, you never have more than 
27.5K of BASIC program space, and once 
you start using the higher-resolution 
display modes this can shrink to 7.5K. The 
Electron’s architecture is similar, except 
that it the best you can hope for is a mere 
20.5K — only half the figure boasted by the 
Atmos. 

The reason the Electron doesn’t match 
the BBC Micro in this respect is that for 
cost reasons the Teletext-compatible 
display mode (7) has been deleted. This 
uses a special character generator chip to 
provide colour and limited graphics 
without devouring memory, but the 
expense of this component meant its loss 
on the Electron. 

Where the Electron strikes back is in the 
flexibility of its graphics. Having seven 
screen modes (0 to 6 are unchanged from 
the BBC equivalents) means that at some 
further cost in memory, virtually any 
combination of text or graphics resolution 
can be obtained. Text may be displayed ina 

choice of 20, 40 or 80 columns across, 
though the provision of the eighty-column 
mode is of questionable benefit to home 
users who will probably be using an 
ordinary TV set rather than a specialised 
monitor. 

Hangers-On 
When it comes to interfaces, the two rivals 
show some similar thinking. Each has the 
mandatory cassette port and TV output, 
but a feature which is still unusual in this 
market is the provision of a RGB colour 
monitor outlet on each. The Electron even 
offers a composite video outlet for high 
resolution monochrome monitors (when 
the 80 column display option really comes 
into its own for serious programming 
work). 

Both these computers have been further 
enhanced for use with monitors by the 
inclusion of on-board loudspeakers of 
reasonable quality. These prevent the 
computer from going silent when a 
monitor is used as the display device, as 
would be the case with a system which fed 
the sound through the TV loudspeaker. 
The sound facilities themselves are very 
similar, and very good. The Oric is 
particularly easy to make sound effects 
with — how many micros go PING when 
yoy type in PING and hit RETURN? 

Real noise addicts will be pleased to 
learn that both machines allowenvelope p> 
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ONE St The Atmos (left) is smaller than the E ough their lectron, th 

parameters to be set, thus changing the partial compatibility with the BBC Micro. 
shape and tone of anote. The Electron Although this does not extend to all | 
goes further in this respect, but the slightly | machine code programs (especially those | 
less complicated Atmos has the edge on which do clever things with the graphics l 
ease-of-use. display), and the missing Mode 7 means the 

Yet another common feature is a loss of some memory and the Teletext 
multi-purpose expansion port on the back | graphics, BASIC programmers are unlikely © 
of each computer, giving full data, address | to experience problems running their BBC 
and control information for their 6502 Micro programs (perhaps developed at | 
processors. Both manufacturers have school) on the Electron they keep at home. 
announced products which exploit this Where a BBC facility is not included in 
interface. Oric’s is a miniature disk drive the Electron, the smaller machine will . 
(review next month), and Acorn’s is the either ignore a BASIC command to use 
Plus One expansion unit which adds that facility or do the next best thing . 
connectors for analogue joysticks, instead. For example, typing MODE 7 will . 
cartridge software anda printer (p. 49). put the machine into mode 6, and accessing 

Oric supplies you with a Centronics the missing sound channel diverts the call 
type parallel printer interface as standard, | to one of the other channels. Whatever 
as well as a couple of 9-pinD type sockets | happens, the program should keep running, 
which are wired to accept any of the vast even if it is slightly less impressive on the 
number of Atari/Commodore compatible | Electron (and quite a bit slower to run). 
joysticks. These are features which many 
home micro users will want, and the 
prospect of having to lay out a large Running Over Relatives 
amount of extra cash for them is likely to The other way round there are no 
tilt potential buyers away from the problems at all-— Electron programs run 
Electron. : quite happily on the BBC machine, so make logical, well organised programming 

Acorn makes a big thing of the Electron’s | writing your program at home and the natural way to go about things. For the 
showing it off at school will not cause any advanced programmer, it also allows a 

The Atmos is not quite as compatible system which is very unusual ina home 
with the Oric | as many observers had computer. If you are anewcomer to 

| 

| 

| 
embarrassing compatibilty problems. degree of direct access to the operating 

. 

expected. The ROM containing the computing, this isa very good language to 
machine's operating system and BASIC start learning with, especially as unlike 
interpreter had to be rewritten most BASICs it does not make it difficult 
substantially to rid it of the bugs which for the programmer to move on to more 
plagued the earlier computer, and asa specialised languages. The Electron comes 
result, machine code programs which call | with the same built-in assembler used by 
ROM routines might well crash because the BBC, so it is very easy to mix BASIC 
those routines have been moved. BASIC with machine code. 
programs are more likely to work, though Most potential buyers of one of these 
they may well need minor rewritingifthe | micros will not have previous experience 

_originals were written to allow for the with computers, and this is where the 
bugs and compensate for them. standard of documentation is all- 
Now that the Oric’s BASIC is properly | important. The manuals supplied with the 

sorted out, it isasound, competent version | Atmos and the Electron are both well 
bearing the usual distinct resemblance to above average, and even a complete 
one of Microsoft’s earlier interpreters. newcomer need have little to fear. If 
Although it has been superficially anything, the Electron has the edge, as it 
rejuvenated with the addition ofa REPEAT | comes with amuch more comprehensive 
... UNTII loop and a few other features, it | introductory cassette than the Oric, as 

socnaniin heen 

inno way matches the elegant well as an extra book introducing the 
sophistication of the Electron’s BBC fundamentals of BASIC programming. 
BASIC. Both these computers show up the 

| 

| 
| 

BBC BASIC’s virtues include some very | inadequacy of the documentation included 
nice structure and control mechanismsto _| by some other manufacturers. 
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Tall Tree Systems MEGAMEMORY 
Pioneers in SPEED 
megamemory FLEXIBILITY 
for the IBM VERSATILITY 
PC Market COMPATIBILITY 

MEGAMEMORY—EMERGING | 

TRENDS IN SOFTWARE 

As the cost of 

memory continues to drop, 

many companies are developing 

software specifically designed for 

use On computers with great RAM 

power. Lotus 1-2-3 is currently 

the most popular spreadsheet 

program, largely because 

it is the first to tap the power 

of big memory. Lotus has just 
announced Symphony, a powerful 

new product that requires 320K 

just to run the program. With 
JRAM-2 you will have the memory 

capacity to take advantage 
of all the new and more powerful 

software packages as they 

become available. With the JRAM 

family of memory boards, you 

have virtually unlimited capacity 

for memory expansion. Grow 
as you go with Tall Tree Systems. 

INTRODUCING THE 
JRAM-2 . 

THE MOST POWERFUL 
MULTI-FUNCTION BOARD 
ON THE MARKET TODAY 

FEATURES & BENEFITS 

M@ MODULAR I/O PORTS—PURCHASE ONLY WHAT YOU NEED NOW 

@ NEWEST CONNECTOR TECHNOLOGY—NO INTERNAL CABLES 

M@ LARGEST MEMORY AVAILABLE—16 MEGABYTES PER SYSTEM 

—@ MOST POWERFUL SYSTEMS SOFTWARE—JETDRIVE AND JSPOOL 

advanced peripheral products ltd. 
Suppliers of high technology products to the computer industry. ld d 
Enterprise House, Central Way, North Feltham Tading Estate, 
Feltham, Middlesex TW14 ORX Telephone: 01-844 1200 Telex: 27419 

Tall Tree Systems provides the 
largest memory and most 

powerful software for the IBM 

PC, XT and compatible machines. 

All of our products add an extra 
dimension to your system. Each 

new product builds upon the 

last, creating a symbiotic 

relationship. This offers you the 
megamemory, speed, and 

flexibility available nowhere 

else. We build-in the capability 
_|to grow to meet your system 

requirements. The first with the 
_|finest, Tall Tree Systems 

pioneered the 512K add on 

memory board in 1981, and we 

are widely respected as 

specialists in the field. Software 
excellence and hardware 

reliability are the hallmarks of 
Tall Tree Systems. 



MUSICSOFT 
MUSIC SPECIALISTS FOR THE 32K BBC MICRO 

* THE SYNTH x (0.S. 1.0+) 
“A very flexible and inventive program that's highly recommendable.” (Dr David 
Ellis, E&MM, Oct 83) 
This ‘synthesizer’ program has features which to our knowledge are unique. 
* ALTER RHYTHM. The rhythm of a recorded melody may be altered by tapping 
on a single key. 
* REPEAT. No need to play a phrase twice, great saving in space. 
* REAL TIME PLAYING. With alteration of volume, envelope and octave pitch as 

: you play a note. 
: * EDITING. Back and forwards whilst hearing the tune. 
: * INPUT. May be hesitant or in correct time. 

* TIDY. ‘Cleans up’ inaccuracies of input on demand! 
* NUMBER OF NOTES. From 3000 for 1 channel to 1000 for 3, etc. Plus all 
that the other synthesizer programs do PLUS, IE sophisticated envelope editing 
(very easy), larger keyboard used (TAB to w& cursor). No secrets, user 
transparent. 

* This is the program for the experimenter who wants to make HUMAN music 
rather than perform mathematical finger dexterity exercises. 

THE SYNTH. Cassette & instructions only £8.75 inc. P&P. 

EPROM PROGRAMMER 
FOR THE BBC 

A very high quality product direct from 
the manufacturers, contained in attrac- 
tive sloping box with low insertion force 
socket and neon indicator for program- 
ming fitted as standard, the software 
adopts the high efficiency method for 
programming 2764 and 27128. This 
allows up to 100% faster programming, 
software in machine code, supplied on 
Cassette and can be placed in eprom. Very 
easy to use, menu driven with easy to use 
instructions. This unit is completely self 
contained with its own power supply and 
plugs into the user port. , 

THIS PROFESSIONAL UNIT ALLOWS: 

. Will program: 2716, 2732, 2532, 2764 and 27128 eproms. 

. Copy eprom into memory and compute checksum. 

. Blank check eprom. 

. Program eprom from memory. 

. Verify byte by byte and compute checksum. 

. allow buffer start area to be changed. 

. All operating system calls may be used when in menu mode. 

. Semi-intelligent programming. Typical time to program a 2764 8k device is approx. 
50 sec. depending on the data to be programmed. 

. Additional software supplied to enable your own program (basic or machine code) to 
be put into eprom with the necessary leader information to allow calling with a 
*command. Downshift routine to enable basic programs to be run is also supplied. 

COST £46.50 please add 15% VAT £1.00 post and package 
Also available ROM/RAM card for BBC, details on request. 

ORDERS TO: 

H.C.R. ELECTRONICS, Industrial Unit, 

Parker Road, Chelmsford, Essex CM2 OES. 

Access Orders Phone: 

Chelmsford (0245) 350188 24 hours 

* KEYBOARDS x (0.S. 1.0+) 
5 programs to turn your BBC into 5 real-time keyboards. 1. 3 simultaneous voices (in 
Basic for easy understanding) 2. Single voice M/C with Pitch Bend. 3. 3 simultaneous 
voice M/C with Envelope control built in. 4. Single finger Chord organ ranging over 
the whole keyboard, 2 variations for each chord. 5. Chord organ 2 with different 
chord configuration. These are all separate programs designed for you to use as they 
are or in your own programs. 
KEYBOARDS cassette & instructions £5.75 inc P&P 

* MUSICTOOLS x (all 0.S.) 
“Musicsoft also produce an excellent ‘Musictools 1‘ cassette... allin all, rather 
good value” (E&MM, Oct 83) 
Five music utility programs on one tape. 

Tune Generator with dynamic graphic Keyboard & Stave display, Envelope 
Command Explorer (Very easy to use), Musical Symbols Graphic routine, Simple 
single line organ with sophisticated controls. Over 60 procedures for you to use in 
your programs already in working programs. 
MUSICTOOLS 1 cassette & instructions £5.75 inc. P&P. 

* PIEMAN x (all O.S.) 
“The best version of Simon!|‘ve seen, it goes so much further than most” (Quote 
by a rival software firm!) Recommended for Primary & Middle Schools. 
Not as simple as Simon! It develops into a fun set of ear cleaning and musical 
concentration games — from easy at infant level to impossible at graduation! 
Auto scoring. 
PIEMAN cassette & instructions £5.75 inc. P&P. 

ALL PROGRAMS TRANSFER EASILY TO DISC. 
Cheques and Official orders to: 

MUSICSOFT (M), 12 Fallowfield, Ampthill, Beds. 

Telephone: 0525 402701 
/f you require further information, please send SA.E. 

va UNBELIEVABLE 
won SAVINGS 

** COMPUTERS ** ** MATRIX PRINTERS ** 

on Oo P WN — 

it =) 

** DAISYWHEEL ** 
EX VAT EX VAT etre am 

APRICOT 256K 315Kx2 MONITOR —£1475.00 ANADEX DP-6500 500cps £2019.00 PRINTERS nae 
APRICOT 256K720Kx2MONITOR = £1795.00 - , 
APRICOT Xi256K5MBMONITOR —‘£2175.00 BROTHER EP22 £130.00 echt 4 HS ead 
APRICOT Xi256k 10MBMONITOR £2395.00 BROTHER EP44 £182.00, Oc iro ph ARS Poperp es 
APRICOT Optional12inMONITOR = £220.00 CANON PW 1080A 160cps(NLQ) £279.00 THER nis Shoetios £185,00 
CIFER Multi User21MB £5095.00 CANON PW1156A 160cps(NLQ) £339.00 BROTHE HR15 Sheetfeeder “ 
COMMODORE 8250 DISK DRIVE £785.00 EPSON RX 80T 100cps £199.00 BROTHER HR15 Tractor Feed £62.00 
COMMODORE 8296 £695.00 EPSON RX 80F/T 100cps £225.00 BROTHER HR25 £549.00 
COMMODORE SX-64 PORTABLE £675.00 EPSON FX 80 160cps £324.00 CANON AP400 KSR £760.00 
COMMODORE 64 £152.17 EPSON FX 100F/T 160cps £430.00 DAISYSTEP 2000 20cps £240.00 
COMMODORE DISK 1541 £165.21 EPSON LQ 1500 200cps (NLQ) £895.00 DIABLO 630 API £1315.00 
COMMODORE IBEKPARALLELINTERFACE £59.50 HONEYWELL POA DIABLO Sheet Feeder £490.00 
COMMODORE _1530C2N CASSETTE £36.51 © MANNESMANN MT8080cps £199.00 FUJITSU SP830 RO (S) 80cps £1195.00 
COMPAQ POA | MANNESMAN  MT180160cps(NLQ) £590.00 JUKI 6100 18cps £335.00 
EPSON QxX10 £1600.00 NEC PINWRITER POA NEC 2010 Serial 20cps £645.00 
KAYPRO i £995.00 NEWBURY DRE 8850 300Ipm £2095.00 NEC 2030 Parallel 20cps £645.00 . 
KAYPRO 10MB £1995.00 NEWBURY DRE 8925 240cps £1385.00 NEC 3510 Serial 35cps £1149.00 
OLIVETTI M20 160KB 2x320KB Disk £1295.00 OKI 82A 120cps £255.00 NEC 3530 Parallel 35cps £1149.00 
OLIVETTI M24 128KB 2x360KB Disk £1658.00 OKI! 84A 200cps £630.00 NEC 7710 Serial 55cps £1499.00 . 
OLIVETTI M24 128KB 10MB Hard Disk £3315.00 OKI OKI92P 160cps £379.00 NEC 7730 Parallel 55cps £1499.00 . 

: OSBORNE | €1175.00 OKI OKI 2410P 350cps £1535.00 OLYMPIA ESW103 £825.00 
: j QUME 11/40 RO £1185.00 . i SAGE I & IV POA _—OLIVETTI JP101 Ink-Jet £189.00 
/ SANYO MBC 555 128K 2x160K Drives £850.00 SEIKOSHA GP100A £165.00 QUME 11/55 RO £1370.00 
: SIRIUS 256K 10MB £2945.00 SHINWA CP80 Model II FT £175.00 QUME 9/45 RO £1550.00 
‘ SIRIUS 256K 2.4MB £2145.00 STAR DELTA 10 160cps £329.00  QUME 9/55 RO £1900.00 
iH SIRIUS 128K 1.2MB £1645.00 STAR DELTA 15 160cps £445.00 RICOH RP1300S £895.00 
‘TE SIRIUS Memory Expansions £222.00 STAR GEMINI 10X 120cps £199.00 RICOH RP1600S £1190.00 ; 
) SIRIUS Express Accelerator Boards POA STAR GEMINI 15X 120cps £295.00 RICOH RP1600S FLOWRITER8k £1249.00 

PLUS 5 External Hard Disk Drives POA STAR RADIX 10 200cps (NLQ) £449.00 RICOH RP1600S FLOWRITER 8k 

** 5 & & an het hia gah igi aaah oe RICOH HP1600S Sheet Feeder 459.00 
VDU S & TERMI NALS Leeann TH2100H so2cps a re RICOH RP1600S Tractor £138.00 

CIFER T4 £760.00 930 200cps NLQ 80cps £1350.00 te eh REED EXP550(P) 16cps £570.00 ; 

HAZELTINE ESPRIT Fixed Keyboard £395.00 ; 

meme Sore Set MAYPRIR SONA eer e nah sl cae TELEVIDEO 910 £489.00 ps . | a a TEC STARWRITER F1055 55cps £1286.00 . 
heetfeeder 459. ' 

SO FTWARE MICROS TEC Tractor £138.00 F 
ALL MAJOR SOFTWARE PROGRAMS SUPPLIED AT BLENHEIM HOUSE, PODMORE ROAD, UCHIDA DWX-305(S or P) 18cps £299.00 
ae LONDON SW18 1AJ rm : i [ 

: a i 
Not only do we offer top quality products at low TEL: 01 -870 3255 PLOTTERS ¢ 
prices. We also support and develop Software with We accept official orders from UK Government and MANNESMANN PIXY PLOTTER £495.00 i 
the assistance of our long established software Educational Establishments. Mail Order and Export GOULD PLOTTER POA | 
dept. Enquiries welcome. Callers by appointment. t 
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SUMMER MADNESS SALE FROM SCI(UK) 
oe cone ow We challenge you to find a better deall 

O 
ni peuvent es” EPSON PRICE SPECIALS = o 

EPSON RX80 (DOT MATRIX) .........cccceee beseeeean ~£249-067 £199 + VAT = 222885 
EPSON RXS80FT (DOT MATRIX) .......ccccccccccccces 2£285-00. £229 + VAT = £26355 
EPSON FX8O (DOT MATRIX) .......cccccccccccccccce -sLASS-00. £2324 + VAT = 237260 
EPSON MX100 (DOT MATRIX) ........ccccccccccccccs ,£475-00. £355 + VAT = 2408.25 
EPSON RX100 (DOT MATRIX) .........cccccccccccecs -£450760". £385 + VAT = 2442.75 
EPSON FX100 (DOT MATRIX) ......ccccccccccccccccce _£569-60° £499 + VAT = 2573.85 

DAISYWHEELS _..... at an incredible new LOW PRICE! 

JUKI 6100 occcccccccccee fust £S2ZO9 + VAT = 237855 
20 CPS : BiDirectional & Logic Seeking THE DAISYWHEEL THAT 
10, 12, 15 & Proportional Spacing HAS NO COMPETITION 
Wordstar Compatible 

2K Buffer : 13 Inch Platen OPTIONAL RS ? 3 ? 

Underline : Backspace + Lots more 

Centronics Interface Standard TRACTOR AND SHEET F EEDER 

WE WILL MATCH ANY GENUINE PRICE ADVERTISED 
SCI(UK) IS NEVER BEATEN ON PRICE 

MANY MORE PRINTERS AVAILABLE - 1000's OF SCI(UK) BARGAINS 

SEND NOW FOR THE FAMOUS SCI(UK) CATALOGUE 

MORE SCI(UK) BARGAINS 
£179 + VAT = £205.85 FIDELITY 14” 

Friction and tractor feed as standard 

80 c.p.s. ae COLOUR MONITOR 
se ee ei logic seeking. eae 
13-x t matrix giving true descenders. 
Sub and superscripts. & COMPOSITE VIDEO 
Italic printing and auto underlining. 
Condensed, emphasised, expanded and 
double strike printing (can be mixed in a £189 + VAT = £21735 —__—— 
line). 
Paraliel interface fitted as standard. 

New from the world famous CANON Company 

CANON 1080A NLQ DM best vaiue ever at 

We have interfaces for all types of 
computers, including CBM 64, VIC 20, 
APPLE. TRS 80. IBM. BBC. SPECTRUM, QL, etc. 

24 HOUR SECURICOR DELIVERY £9.50 plus VAT © BANKERS ORDERS, BUILDING SOCIETY CHEQUES, POSTAL ORDERS - SAME DAY 
ALL ORDERS COVERED BY THE MAIL ORDER PROTECTION SCHEME @ NATIONWIDE MAINTENANCE CONRACTS ARRANGED 

EDUCATIONAL DISCOUNTS VERY WELCOME 

RANGEKEY LTD Triads ‘ n as 

a 
“ 

h aeseeemneitmentinieritnteeehnasiaiiesias “eeoes chante eaetes acid ataes tale eee @) 30 6 y : : PEnLE 8 BOUINES SCIIUK) FREERUST. ON. Shimuecd 7 1745 EXPORT ENQUIRIES WELCOME : 
NO TAX WRITE FOR DETAILS PETERSFIELD. HANTS GuU3? 2E 0730 63741 DELIVERY AT COST 

a i 

Personal callers weicomed 16.-lInmans Lane. Sheet. PE TERSFIELD. Hants TELEX 86626 MYNEWSG 
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A SERIES 
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Contrary to popular 
belief, Artificial 

| Intelligence is NOT 
the sole domain of 
high-flying computer 
experts — it’s open to 
anyone with a micro 
and the right 
motivation. Chris 
Naylor begins this new 
series with some ideas 
to get you started. 

The phrase ‘artificial intelligence’ 
conjures up visions of arcane 
boffins working with esoteric 
concepts, incomprehensible to 
the average computer user, who 
pause only occasionally to deliver 
grand pronouncements on their 
work which, in general, leave 
everyone about as mystified about 
the subject as they were before. In 
reality, artificial intelligence is a 
game which any home micro user 
can play. The intelligence which 
you try to implant in your machine 
might be somewhat artificial, but 
when it comes to the intelligence 
you need to do the implanting, 
you'll find that something similar 
to everyday commonsense will 
get you quite a way along the 
road. 

For many people, the real 
problem in tackling any Al project 
is simply the question: what is Al? 
And it’s a good question, mainly 
because there aren't any really 
good answers. Al has always 
concerned itself with the age-old 
problem of trying to ‘breathe life 
into the monster’. Of trying to get 
the machine to do something 
more than it seems to be doing at 
the moment. Of trying to make 
the machine, somehow, 
intelligent. And it’s on that word 
‘intelligent’ that the problem 
hangs. For psychologists cannot, in 
general, agree just what it is that 
consitutes human intelligence — 
so what would constitute machine 
intelligence? Some goal is set for 

FOR MICROS 
the machine, so that:if it succeeds 
and completes the task, then we'd 
have an intelligent machine. And 
then, after a bit of messing around 
(ie, research) someone does make 
the machine achieve the specified 
goal. At which point the 
onlookers all breathe a big sigh of 
relief and say: “Ah! So that’s how 
you do it! That’s really quite 
simple — that isn’t intelligent at 
all!’ And then the process starts 
all over again with some new goal 
being defined and, somehow, true 
machine intelligence never, ever, 
really seems to be accepted as 
having materialised. 

Clever Tricks 

All the time the boundaries of 
what the machine can do are being 
expanded and, almost without 
anyone admitting it, the machines 
really and truly are becoming 
more and more intelligent. 

This is the game that anyone 
can join in — because one 
common definition of artificial 
intelligence is that it’s the 
Department of Clever Tricks. 
The research workers in Al are 
those who think of new tricks for 
the computer to perform and 

although this definition is 
sometimes used in a derogatory 
way there’s no reason why it 
should be. After all, clever tricks 
are still clever; and a computer 
that can perform cleverly has 
plenty of reason to claim to be 
intelligent. 

There’s another good reason 
why anyone can join in the game 
— anyone can buy a computer 
these days. Al doesn’t have to be 
carried out on giant mainframe 
machines using arcane languages 
and, to prove that point, you only 
have to consider that Al first 
began to surface as a subject in the 
late Fifties and early Sixties. In 
those days any machine with 48K 
of memory on it was a giant 
mainframe machine. Paper tape 
and punched cards ruled. Disks 
were rare. So, if you have a 48K 
machine (or thereabouts) and 
cassette storage, you have a 
machine which the early Al 
pioneers would have given their 
eye-teeth for. If you have a floppy 
disk drive as well, then your 
machine configuration would 
leave those early researchers 
standing bug-eyed at the prospect 
of what might be achieved. 

So, you've got the kit and 
you’ve got some common sense 
— in which case there’s no reason 
at all why you shouldn’t 
implement some existing Al 
research on your own micro or 
even carry out some research (ie, 
start messing around) with your 
own ideas. 

Of all the current Al activities 
the best-known current 

| development is in the field of 
_ expert systems. The aim here is to 
develop programs which can 

| mimic, or even replace, human 
experts in some fields. For 
instance, you could have a doctor 
program which would replace 
your GP (up toa point) and that 
would be an expert system. Such 
systems are very far from being an 
idle dream. Although expert 
systems are often developed in 
the newer logic langauges, such as 
Prolog, several have been written 
in BASIC and 48K is plenty of 
storage in which to fit quite a 
substantial expert. The only 
problem is how to do it — and it’s 
here, as with much of Al, that 
common sense comes to the fore. 

The most usual approach, in 
general, is to split the problem 
into two parts — the inference 
engine and the knowledge base. 
The inference engine is the 
‘thinking’ part of the expert 
system and corresponds to what 
most people normally think of as 
the program. The knowledge base 
is the data— the subject matter 
about which the expert system 
shall think. 

By splitting the problem up in 
this way you finish up with a 
program which can reason about a 
very large number of different 

things. All you have to do is to 
unplug one knowledge base and 
plug ina knowledge base ona 
different subject and the expert 
system becomes expert in anew 
field. 

The problem lies in designing a 
suitable general-purpose 
inference engine and working out 
a format for the knowledge bases 
that might go with it. 

Talk, Talk 
Probably next down the list of 
well-known Al activities is the 
area of natural language. After all, 
it would be nice if you could just 
speak to your computer and it 
could speak back to you, wouldn’t 
it? 

Unfortunately, this isa much 
harder problem to crack than 
appears at first glance and the 
reason for this is a reason 
common to most problems in Al 
— that there are two ways of 
tackling Al problems. There is the 
simple way, in which you think the 
problem is easy and implement a 
fairly easy solution. And there is 
the hard way, which results from 
finding out that the simple 
method has severe limitations in 
its performance. 

In the case of language 
recognition, for instance, the 
simple way is to store in the 
machine a ‘template’ 
corresponding to different 
spoken words. When you speak 
to the machine it attempts to 
match what you've just said with 
its internal set of templates and 
then takes some pre- 
programmed action according to 
the result. This method works 
reasonably well and several 
devices are available for home 
micros which you can buy and 
which will enable you to do this. 

The problem is that the 
machine doesn’t really understand 
what you've said to it. Say ‘dog’ to 
the computer and get it to print 
out the word ‘cat’ on the screen 
everytime it hears the word and it 
will never realise that it’s wrong 
to do this. 

To really understand speech in 
the way that we understand 
speech the computer has to have a 
much more thorough model of 
the world in its memory so that it 
can not only respond to what you 
say, but understand it as well. This 
isa very difficult problem — but 
it’s a programming problem 
which you, as a programmer, 
could tackle if you wished to. 

This is one reason why speech 
synthesis (getting the computer 
to talk) isn’t nearly so difficult as 
speech recognition. The need for 
intelligence on the computer's 
part is much less when all it has to 
do is speak and you have to listen 
to itand understand what it’s 
saying than when you speak and /t 
has to understand you. 

Having reached the stage of a 
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computer which could, in some 
way, speak and listen the obvious 
next step is to get a computer 
which can see. And, like the 
natural language problem, this can 
be harder than it at first appears. 
You can buy kit which will enable 
you to rig up a video camera to 
the input port on your computer 
and place an image in memory. So, 
at some level, the computer can 
see. But can it make sense of what 
it sees? If you approach the 
camera can it recognise that this is 
you and respond accordingly? Like 
speech recognition the computer 
often needs an internal model of 
what it might see and what those 
sights might mean, within its 
memory, in order to be able to do 
this. But in Al labs around the 
world success is gradually drawing 
closer simply as a result of clever 
programming. Again, there is no 
reason why you shouldn’t try your 
hand at a bit of clever 
programming in this general area. 

Of course, life would be alot 
easier if you didn’t have to specify 
the programs in minute detail. It 
would be better by far if you could 
simply let the machine learn how 
to be intelligent for itself — and 
that is the field of machine 
learning. How to get computers 
to learn for themselves without 
having to be explicitly 
programmed in advance. This 
applies almost to any field of Al — 
expert systems, language 
processing, visual work — if the 
computer could just be shown a 
few examples and told what they 
were this would be much easier 
(and much more interesting) than 
having to spell it all out in BASIC. 
Several machine learning 
programs are coming onto the 
market now in one form or 
another, but this is an area where 
you really could do avery good 
job by yourself in BASIC. Many of 
the methods used are quite well- 
known and, more to the point, 
easy to understand and program. 
And, if you can’t find amethod 
which already exists for the 
problem you have in mind then 
the answer’s simple — think up a 
method of your own. After all, 
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and find out what you can achieve. 
Because the most important point 
about Al is not any of its esoteric 
or-arcane aspects — but simply 
the fact that Al is fun. 

It’s that which really makes it 
interesting. 

A Psychiatrist 
Just to whet the appetite here’s a 
program which acts as a kind of 
sympathetic psychiatrist. Nota | 
very good one, but one which 
illustrates some points and which 
can be fun to play with and modify. 

Basically, the program starts up 
by asking you in line 40 to tell the 
computer alittle about yourself. 
When you input something (in 

free format natural language) into 
S$ in line 50 the program then 
scans through its knowledge base 
looking for any keywords in your 
input. The knowledge base starts 
in line 1000 and consists of easily- 
modified DATA statements. Each 
DATA statement starts with a 
keyword (such as ‘KILL’) and is 
followed by something which the 
psychiatrist is going to ask you if it 
hears that keyword (eg ‘HOW 
LONG HAVE YOU WANTED 
TO KILL?). 

If your input doesn’t include any 
keywords the program simply 
gives you a prompt to keep you 
talking (in line 90). 

So that you can add any number 
of new items to the knowledge 
base without having to specify in 
advance how many it contains 
there is a stop code in line 2000 
(DATA 999). The program 
knows it has scanned the entire 
knowledge base looking for 
keywords when it reads this stop 
code. : 

Note that the program is very 
simple but can be quite 
entertaining. With some additions 
and modifications it could be 
(moderately) convincing to 
anyone who didn’t know how it 
worked. 

ILLUSTRATION BY JEFF FISHER 
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which could act as an expert 
advisor, could understand speech 
and talk to you, could see and 
understand what’s around it and 
could learn from experience, why 
not simply call it arobot? Mount it 
ona chassis and give it the ability 
to move around and, finally, 
you've got something that Dr 
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Maybe your research into 
artificial intelligence will never 
produce anything to equal R2D2 
or HAL— but maybe nobody 

<-> ‘else’s research will either. The 
~ | important thing is to have ago 
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Meme Computing 

Small business systems 

Earls Court, London. 

June 14- 17,1984 JRA 

ee WE ARE SOLE U.K. DISTRIBUTORS OF 
ae THE BROTHER ACJL_ PRINTER. 

You are invited 

to reserve a 4QL system 

for your computer. Send for details. 

AQL Printer 
AQL WWlonitors 
AQL Terminal 

AQL Lartridge Tidy 
AQWU Software 
AQL Link 
AQL Woadem 

EXCLUSIVE SYSTEMS 
4 YOUR : 
Siri 

@ Holds 16 Microdrive cartridges 

@ interlocking design feature allows 
for future expansion of your filing system 

Quantum leap Systems 
Please send me oe ee (Qty) Cartridge Tidy’s, [_|zx L_lat, Mr/Mrs/Miss Co | 

at £6.99 each, inclusive. 

Perna Cree TOF Es fick Ws bebe Address | | 
Make cheques payable to: 

Quantum Leap Systems, 4QL House, 58 Foxwood Close, Feltham, | | | 

Middx. TW13 7DL Tel: 01-844 1399 
Pe! OG SS Bd 

te) ee 
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The SV-328 just goes 
On growing. 

iesitesie ial declan gO aR os SL a NAL nD 

Se ee la ices ae 

“expandit 1g library of software, the Spectravideo o 
SV 328 is all you'd expect in a great games 
machine. There's room to grow too—with a complete 

range of peripherals already available, 
A slick word processor-style keyboard, including some of the best joysticks in the 

CP/M" compatibility and massive RAM _pysiness. 
expandable to fulll44k) puts it in the business 
league. At £262 the SV328 is great value for money! 

Spectravideo SV 328: Memory —32K ROM expandable to 96K, 8OK on board RAM Fillin the coupon today and we'll mail you a fulltechnical brochure and latesttest reports of 
expandable to 144K: Keyboard — full word Wager tae 87 keys, 10 function keys, built the amazing Spectravideo range, or see it for yourself at DG Leisure Centres and most 
in cursor control: Graphics — 16 colours, 256 x 192 high resolution graphics, 32 sprites: leading computer stockists. 
Sound — 3 channels, 8 octaves per channel: CP/M* compatibility — to over 3000 existin 
lea’ aa Storage — cassette drive, 256K disk drive capacity. Suggested retail 
price : 

Spectravideo SV 318: Suggested retail price — £186. 

Spectravideo Peripherals: Cassette Drive: Disk Drive — single: Disk Drive — double: Disk 
Drive — full Business Pack: MiniExpander: SuperExpander: Monitor: Printer with Interface 
Card: Centronics Interface: RS 232 Interface: 16K RAM Pack: 64K RAM Pack: 80 Column 1D: SDOCTOYRIRO LIN 3S Gt OC ae yy ie se 
Card: Coleco Adaptor: Quick Shot Joysticks. 

SENT TRA/DEZ’. 

“@CP/M is a registered trade mark of Digital Research Inc 
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| am interested in Spectravideo computers and peripherals. Please send 
me the latest reports together with a full technical specification brochure. 

Name: 

Tomorrows Computers — Today Be 

Spectravideo Ltd, 165 Garth Road, Morden, Surrey SM4 4LH 
Telephone: 01-330 0101. Telex: 28704 MMH VANG Tel. No.: STD Code: & 

WMSR/7/84 



= 
© 
& 

Ea 

Fe 
a 

3 

To... Beyond Competition House, 
Farndon Road, Market Harborough, 
Leicestershire LE19 9NR. 

Pleasesendme.. . OTY 

THE LORDS OF MIDNIGHT £9.95 

PSYTRON £7.95 

SPELLBOUND £5.95 

BEYOND ORDER HOTLINE 0858 34567 GRAND 

BEYOND ENQUIRY HOTLINE 01-251 8496 TOTAL 

Total Price 

all prices include p&p 

I enclose a Postal Order/Cheque payable 
to Beyond, or charge my credit card. 

Card Number 
Access/Visa (Delete as necessary) 

NAME 

ADDRESS 

POST CODE 

SIGNATURE 
Please rush me details of the “ENTER the BEYOND” za 
Software Club. . . 

Ce ee aa OT eet ae ee 



Settle down 
to trouble free 

Computing with M.D.R 
Announcing the birth of the personal information centre. .. 

-.. anew concept in intelligent sourcing of computer 
suitability to your needs, consultancy, 
purchasing, maintenance and repair. 

baie Consultancy Ei rahaces g | 

MDR. oe | open to 
like the AA if business and 

home users! 

OJ 24-hour 

you like 

[1 Up to 20% 
discounts on emergency 
purchasing! service! 

Star Bargains! [] 48-hour 
EPSOMFX80 £318.00 replacement 
SPECTRUM 48K £99.99 m achine 

+VAT service! 

... think of MDRa@when you are about to purchase a micro, peripherals, or software whether it be for your business or 
pleasure, consult us for just about anything - MDRa will provide you with the correct answer for the right decision. 
... think when your guarantee runs out, on your micro and peripherals, MDRa@ can repair or replace your hardware on the 
spot!!! 
... thinking of purchasing? ... MDRe@ can provide you with the item of your choice at discounted prices of up to 20%! 

IMMEDIATE COVER - All for £10.00 membership fee! 
. .. remember, if we can’t help you, a full refund will be given! 

Join now, and settle down to Trouble Free Computing. 
~ HOW TO JOIN 

All you have to do is write your name and address on the 
coupon below enclosing your cheque/P.O. for £10, made 

_ payable to: MDR Ltd and you will immediately be eligible 
for all MDRa services. 

Please find enclosed my cheque for £10.00 
I understand that I will automatically be eligible for MDRa@ services, and may call 7 
days from date of posting and receive the service I require. 

Ee eer | NAMIE rcp iikeonscoitecteinneeg ROE SO RR NEES ac cut 
(A certificate of membership is issued). ADDRESS Fi ioc. icta hs pe Bs Ses on re oes velocne | -rrrer-seonfirecvini daa la eat ee aie 

MDRze Ltd, | PER (MAY). 2 BOA tien coe RE eh nom TN es ye 
27 Belleville Road, I require immediate service on: 
London, SW11 6QS I PURCHASING [] CONSULTANCY 
Tel. No. (01) 223 1613 [—] MAINTENANCE [] REPAIRS 

(Please phone after 2pm as we carry out maintenance 
; To help us serve you better, please enclose a brief of the service you require. during the mornings). ; 



INCREASE YOUR SYSTEMS SPEED 
WITH ONE SIMPLE PLUG IN UNIT 
INTERNAL SPOOLERS FOR EPSON 

8K £59.95 
16K £69.95 
32K £79.95 
64K £109.95 

| EXTERNAL SPOOLERS MAINS POWERED 
| PARALLEL TO PARELLEL: 8K £79.95, 16K £89.95, 32K 

| £99.95, 64K £129.95 

PARALLEL TO RS232: 8K £99.95, 16K £109.95, 32K 

£119.95, 64K £149.95 

RS232 TO RS232: 8K £99.95, 16K £109.95, 32K £119.95, 

64K £149.95 

RS232 TO PARALLEL: 8K £99.95, 16K £109.95, 32K 

£119.95, 64K £149.95 

INTERFACES 
IEEE TO CENTRONICS £69.95 
IEEE TO RS232 £79.95 
PARALLEL TO RS232 £79.95 
RS232 TO PARALLEL £69.95 
COMMODORE 64 TO PARALLEL INC. 
PRINTABLE CURSOR AND COLOUR 
CONTROLS £59.95 

All prices exclusive of VAT 

-DEALER ENQUIRIES WELCOME 
IBEK SYSTEMS 

437 Stoney Stanton Road, Coventry, West Midlands 
Tel: 0203-661162 

Nothing will affect you 
(and vee school or college) 

tSaerees 

We'll send you ! 
a sample copy of ea 

EDUCATIONAL COMPUTING 
for just £1.00 — write to: 

Valerie Day 
EDUCATIONAL COMPUTING 

Durrant House 
8 Herbal Hill 

London EC] 5E]J 

Fee RRR OR ALI NNN CS ee 

pT 
(Cheques made payable to EDUCATIONAL COMPUTING) 
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any SPECIAL OFFER for CBM64 
Rte 80-COLUMN/GRAFICCARD 

Digital clock 

Mixpossibility of 80-column screen with Hires 
CBM64-screen (also in colour) 

Grafic pictures; can be switched to background 

Upper line can be locked (for comments etc.) 

Adjustable line spacing for greater clarity on 
text screens 

FREE ADDED!: Sophisticated Wordprocessor 
with extended manual 

* Warning: Beware of 

(inferior) imitations 

of ZERO-products! 

EPROM CARD 
wo 2k/4 k EPROM sockets. YW 

©64kRAM + 2k EPROM ¢ 55.954 @ EPROM-ERASER Bing 
With software for RAM- files. Easily connecte : erases 4 EPROMS simultaneously o4 

@EXPANSION UNIT . a] Maus\ea hy PRINTER BUFFER 
is 16k 32k 48 k 

tii fp Par. input - par. output £86 £ 98 £109 
serial input - par. output £94 £109 £123 

With 5 slots, fully buffered, 

for all our products: Dealer inquiries invited. 4 

switches for deselecting slots, 
and on-board power supply 

All prices exclude VAT. Shipping costs £ 1.50 

Supplier to schools, universities and 
government departments. 

We have good documentation of all our 
products, free of charge. 

+ 
o 
So 

All equipment can be tried out without 
Obligation; if returned undamaged within 

. LECTR 0) . | [. 4S 10 days, you only pay postage and packing 

costs. 

149 KINGSTREET + GT.YARMOUTH NR3O 2PA + TEL:(0493) - 2023 
(NASH HOUSE) 

CHL CLWYD TECHNICS LIMITED 
Manufacturer of EDUCATIONAL products 

for the BBC Microcomputer 

EDWORD 
The only Word Processor designed by teachers for pupils to use. 
For educational establishments of all levels. 

BBC INTERFACING COURSE 
Eight hour introduction course to the use of microcomputers as 

controllers of external equipment. 

DIGITAL ELECTRONICS 
TASTER COURSE 
Six hour introduction to microelectronic digital circuitry. 

KEYMASTER 
Keyboard emulator which enables a handicapped person to operate 
a computer by means of a simple switch. 

Further details available from: 

CLWYD TECHNICS LIMITED 
Antelope Industrial (Dept. AP/WMSR) Estate, 

Rhydymwyn, Mold, 
Clwyd. 

Tel. Mold (0352) 751 

Clwyd Technics Ltd are also official dealers for BBC, Acorn, Zenith and 
Torch hardware; Acorn, BBC, Gemini, Zenith and Psion software; and 3M 

distributors. Maintenance service available on all software. 

WHICH MICRO? JULY 1984 



DO ITWITH TRANS-ENPRESS 

Would you like to transfer your Spectrum programs from 

G) MICRODRIVE TO MICRODRIVE (G) TAPE TO TAPE 

(2) TAPE TO MICRODRIVE (4) MICRODRIVE TO TAPE 

Then do it with 

TRANS-=<PRES 

mg p= 

m<é=37007N=z 

TRANS-EXPRESS is the most comprehensive package of four m/c 
ufilities for transferring Spectrum programs. They are user- friendly, 
simple to use, reliable & very efficient. They go much beyond where § 
similar attempts failed, enabling you to transfer any kind of programs 
= fo the full 48.0 K length - provided you do not infringe copyright. 
TRANS-EXPRESS is an essential microdrive companion and an 
invaluable software back-up ulility. 

We are offerring the entire package for £ 9.95 or a combination of 
TAPE TO MICRODRIVE & MICRODRIVE TO MICRODRIVE for £ 7.50. 
You can also buy each of the four programs separately for & 5.50 
only. 

TAPE TO TAPE 

Please send me a copy of TRANS-EXPRESS (4) (2) G) (@) Please tick 
where applicable 

| enclose cheque/PO for | 
(Pkease add £1.00 for orders outside UK) 
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One of the main reasons for laying out 
good money ona microdrive for the 
Spectrum is fast loading of programs and 
data. However, although it is easy to 
transfer your own programs from cassette 
to microdrive cartridge (by loading from 
cassette into memory and then saving to 
cartridge), it is very different when you try 
to transfer commercial programs, on 
cassette, to cartridge. 

The first problem is the addition of extra 
systems’ variables when using an Interface 
| and the need for data buffer areas when 
reading and writing to cartridge. Assuming 
these problems are overcome, there is also 
the problem of the copy protection which 
is incorporated within most commercial 
software. This article was conceived as a 
guide to solving these kinds of problems. 

Search And Display 
Before any investigation of a program can 
be made, you need a range of software 
utilities and tools. The first of these is a 
monitor program which permits the 
following: 

Display of memory contents in HEX and 
ASCIl ! 
Disassembly from location to location 
Memory content modification 
Search for sequence of bytes 

The second requirement is a program to 
read and display the contents of the header 
label on acassette. This label-data shows, 
for a BASIC program, the name, total 
length of program and variables and most 
importantly the auto-start line number. 
For a machine code program, it shows the 
name, load address and length of the code. 

Most software consists of a short BASIC 
program which loads and autoruns. This 
program loads up the rest of the software, 
usually machine code, and then starts the 
main program. Other variations include a 
BASIC program with the code ina REM 
statement, a BASIC program with 

| headerless parts, a BASIC program which 
pokes the code into its required locations 
and the programs which appear to be all 
code and are loaded with LOAD ‘*”’ 

rio. 1. 

LD HL,address i 
mi DE address. 2 
b= BE > size 

JP address 

70 

Shift Program 

Tig, a, Load Program 

19 CLEAR 26999 
#0 FOR x=22550 TO 22544: 
20 LOAD #"m":1i:"name"CODE 2 

READ a: POKE x,at NEXT x 
= RANDOMIZE USR 225 
» 117, 237,176, 195, 192, 93 

—- 
TS yee 

10 CLEAR 26999 
“O FOR x=G62400 TO 62414: 

CODE. This last method works, despite 
the Spectrum’s BASIC manual stating that 
it can’t be done. 

The easiest to transfer are programs 
where the machine code part is above 
about 25000 in the memory map. The 
BASIC program is loaded from cassette, 
followed by the line which loads the 
machine code (suitably modified to load 
from microdrive), then the BASIC is saved 
to cartridge with an autorun line number 
obtained by examining the label. The label 
reader will have displayed the load address 
and length of the machine code program 
which can now be loaded into memory, 
then saved to cartridge. When loading the 
code from cassette, remember to lower 
RAMTOP to below the start address with 
a CLEAR command. 

Short Stop 
lf the machine code part of the software 
starts below 25000, when you try to load 
an error message stating that there is not 
enough memory to allow loading appears. 
This is caused by the extra 58 system 
variables and the 595 bytes required by the 
microdrive for loading and saving. The 
solution to this problem is to load the code 
into a higher address and then move it 
down to its correct address before 
running. 
A short machine code program has to be 

placed in memory, either in the printer 

disable keyboarb 
start of code to be moved 
Position to be moved to 
YO. 

move them 
start of program 

of bytes to be moved 

Load Program - Znd Version 

READ at 
SO LOAD *"m"si:"name"CODE 32766, 15000: RANDOMIZE USR 62400 
40 DATA 245, 33,0, 128,17, 0,64, 1, 152,58, 237, 176, 195, 168, 97 

POKE x,at NEXT x 

buffer area or above the code, to move it 
down to its correct location. Since this also 
causes the BASIC program to be 
overwritten, the main program has to be 
started from this block-move program. 
However, that should present no problem. 

Figure | shows the general form ofa 
program which will move code from one 
memory location to another and then start 
the program running. It is relocatable and 
can be placed anywhere in memory. 

Let’s use an imaginary program to 
describe the steps in detail to transfer this 
type of program to cartridge. 

|. Load BASIC program and examine. It 
should be something like 

10 CLEAR 23999: LOAD “” CODE: 
RANDOMISE USR 24000 
2. Usea label reader to obtain the load 

address and length of the code program 
eg load address 24000, length 30000 

3. Modify the BASIC program as shown 
in fig 2. The program now loads the code 
into address 27000, then pokes into the 
printer buffer a program to move the code 
back down to its correct address and start 
it running. Save this BASIC program with 
an autorun number of 10. 

4. Load the machine code from cassette 
into memory using LOAD ‘“” CODE 
27000 and save to cartridge using SAVE * 
“m’’; 1;“name””CODE 27000,30000 

The software can now be loaded and run 
from microdrive witha simple load 
command: LOAD * ‘‘m”’;1;“‘basicname”’ 

Variations include programs which load 
a screen and/or load in several code parts. 
The screen can usually be discarded and the 
several code parts examined for length and 
start address as before. If they load in 
below the RAMTOP address, then load 
each into memory at a higher address and 
save it to cartridge. Modify the BASIC 
program to load back from cartridge to the 
correct address. 

WHICH MICRO? JULY 1984 

What's the point of owning a Microdrive if you can’t use it to load games quickio} 
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ickl\John Santi reveals the back-up secrets... 

Staying together 
There is one form of program which | 
appears to be all code. This consists of a 
BASIC program and a code program which 
have been saved to cassette together with 
the system variables. When the program 
completes its loading, the system variables 
NEW PPC and NSPPC tell the Spectrum 
to execute a statement in the newly loaded 
program which starts the code program 
running. 

Let’s run through these steps using an 
example. 

|. Use the label reader to obtain name, 
load address and length of the code eg, load 
address | 6384, length | 5000 

_ 2. Load the program into memory but 
higher up the memory map, typing LOAD 
“” CODE 32768 
Now save to cartridge using SAVE ‘“‘name”’ 
CODE 32768, 15000. As aresult of the 
change in the load address, all addresses are 
now | 6K higher than they would be froma 
normal load. 

3. Examine locations 9C54h and 9C4Ch 
to determine the start of the BASIC 
program and variables area. Add 40h to 
both values and replace in 5C54h and 
SC4Ch. 

4. Type LIST and the BASIC program 
should be displayed and will be something 
like: 

| REM lot of characters 
lO SAVE “‘name’”’ CODE | 6384, 15000: 
RANDOMISE USR 25000 

The REM contains the code of the program 
and may be unlistable. If you have difficulty 
listing the BASIC, try LIST 2, LIST 5, LIST 
10, etc. If this still fails then you will have to 
search the memory for the sequence of 
bytes which represents : RANDOMISE 
USR address. For the start address 25000, 
the sequence in hex would be 3A F9 CO 32 
35 30 30 30. 

The important information to be found 
is the start address of the code program. 

5. Create a BASIC program as shown in 

fig 4. Data Values 

DEF FN W(x) INT (x/256) 

20 DEF FN 1(x)=x-FN W(x) #256 
roe i 

40 INPUT "CORRECT LOAD ADDRESS "sc 
50 INPUT "NEW LOAD ADDRESS "=n 
60 INPUT "SIZE OF CODE "ss 
70 INPUT "START ADDRESS "=r 
BO PRINT : PRINT 
90 PRINT. "243" 

100 PRINT "33 ":FN l(n):" "=FN hin) 
110 PRINT "17 "FN l(c):" "=FN hie) 
120 PRINT "1 "sFN 1(s):" "FN his) 
130 PRINT "237 176" 
140 PRINT "195 "FN l(r):" "SEN h(n) 

pt 

Fig. 3 which is similar to Fig. 2 but uses 
different addresses and pokes the block 
move program into a different area of 
memory. Save this program as before and 
the software can be loaded and run by 
entering LOAD * “‘m’’;1; “‘basicname”’ 

No matter how the software is stored 
on cassette the principle of transfer is to 
obtain the load address, start address and 
length of the code parts, then if necessary 
use a block move routine to move the code 
to its correct locations after loading from 
cartridge. The program in Fig. 4 will 
generate the values required inthe DATA 

_ 
y 

. 2 
statement if you enter the addresses and 
the length of the code. 

The last program in Fig. 5 shows a menu 
program which loads when RUN and 

ENTER are pressed. It displays the name of 
four games and asks you to select a game. 
The program then loads the appropriate 
game and then runs it. 

FL: os Games Meru 

10: CLS 

20 CLEAR 27000 
30 PRINT AT S,1i2: "GAMES MENU" 
“Oo CPRINT: AT Bo e4 INTRUDER” 

a PRINTORT TO oS 2 LOONY DIGGER” 

Se CPRL IN CR kel ROCKET -L.OAD" 
a PRINT AT 1470374 AL TENS” 
60 PRINT AT 2O,S:"type in game number” 

70 INPUT x 
IF %)4 THEN GO TO 10 
GO TO x*1900 
LOAD *"m":1:"pen"CODE 32768 

&O 
90 

Loo 

110 RANDOMIZE USR 32768 
izo STOP 
200 LOAD *"m":1:"xn"CODE 32768 
#10 POKE 35136, 0 
220 RANDOMIZE USR 33792 
230 STOP 
S00 LOAD *#"mw"sis"jJO"CODE 26672: LOAD *"m"si:"j31"CODE 23424 
310 LOAD *"w"si:"9)2"CODE 23728: LOAD *"m"s1:"33"CODE 23672: 
RANDOMIZE USR 28672 
320 STOP 
400 FOR x=32400 TO 32414: READ a: POKE x,at NEXT x 
410 LOAD *#"m":1:"gal"CODE 39936, 87352: RANDOMIZE USR 32400 
420 DATA 243,33, 0, 156, 17,0, 92, 1, 32, 34-937. 176. 199.55. 106 
4350 STOP . 
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S° become. Will you think the same of your 
micro in 6 months’ time? 

Remember the days when every 
record player was gifted with a needle 
instead of a stylus. 45’s were “in,” 78’s 

were “out. 

Before the days of hi-fi and laser discs. 
When a graphic equaliser was a break- 
through on the football pitch instead of 
in music technology. 

Look at a record player now and it’s 

a museum piece. 

It’s like that with micros too. 
The machine you thought would give 
endless hours of fun and interest often 
becomes a five minute wonder. Played 
out within months. Or so you thought. 

But imagine communicating with 

other micro users on a nationwide 
mainframe system. Updating yourself 

daily with the very latest computer news 
and reviews. Paging a special Bulletin 
Board. Feasting from “Prestel’s vast menu. 
Even downloading a choice of software 
absolutely free. 

In fact, imagine 30,000 pages at your 
fingertips and you’ve imagined what it’s 
like to be on line with the Micronet 800 
system. 

For Just £13 a quarter (and, for most 
of you, a local telephone call when- 
ever you want to connect up) you could 
subscribe to the Micronet system. 

The only extra you need to connect 

up is a modem unit. Which is a small 
enough outlay for what it buys. 

Micronet’s features are almost limit- 
less and constantly updating so why not 
see it in action at John Lewis stores, 
selected W. H. Smith shops and Spectrum 
UK dealers. 

Or fill in the coupon for our brochure. 

You'll find you won't want to play on 
anything else. 

Please send me the full facts about Micronet 800. 

Name 

Make/Model of Micro 

Address 

Telephone 

MICRONET 800, Durrant House, 8 Herbal Hill, 

London ECIR 5EJ. Telephone 01-278 3143. WM7 

MICRONET 800, Durrant House, 8 Herbal Hill, London ECIR 5E]. 

Telephone 01-278 3143. 

™Prestel and the Prestel symbol are trademarks of British Telecommunications. 

Making the most of your micro. 
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Unless you've got a few spare millions 
stashed under the floorboards, the chances 
are you won't be hotfooting it down to the 
Stock Exchange to put in your bid for 
British Telecom this summer. More’s the 
pity — along with all those smart red 
phone boxes you could have become the 
proud owner of one of the world’s 
healthiest viewdata systems. 

This is, of course, Prestel that huge 
database at the end of the phone line which 
is claimed by BT to be ideal for entertaining 
visiting relatives and a whole lot more. 

Now that its use is becoming more 
widespread there is a growing interest in 
Local Viewdata software allowing users to 
create a Prestel-like database on their own 
computers at low cost. 

If you’ve ever hooked up to Prestel or 
Micronet, or tuned into Ceefax, Oracle or 
Fourtel, and thought the immortal words ‘I 
could do that’, then Local Viewdata 
software is for you. 

The basic thinking behind such software 
is to give more power to the user, by 
allowing you to create your own viewdata 
system on disk, designing your own pages 
or copying them from other systems. This 
kind of copying is not illegal | hasten to add 
and is an excellent way of creating your 
own electronic magazine using Teletext 
graphics and text. 

Mode 7 Teletext 
Most users of the BBC micro will have 
experimented with Mode 7, the teletext 
compatible display mode which games 
programmers often use to display the 

74 

PRES TEL 
MB Ever wondered what you can use the BBC’s 
TE Teletext display for? Why not construct your 
MEE own version of the mighty Prestel database? 
MB Ken Young examines some products which help 
MB you do just that. 

instructions for the game. Mode 7 is very 
economical in memory usage and provides 
good visual effects with full colour text and 
alow resolution graphics display. 

The teletext screen consists of 25 lines 
of 40 characters. One of the fundamentals 
of its operation is the positioning of control 
characters that change the colour of text, 
produce anew background colour, give 
double height lettering and so on. 

Whole teletext screens can be created 
in BASIC fairly easily, if somewhat 
laboriously. Text is placed using the PRINT 
statement and interspersed with control 
codes using either the CHR$ or VDU 
statements. For example: 

10 MODE 7 
20 PRINT CHR$(129); “THE TEXT IS 
RED” 

produces red text ona standard black 
background. 

To make life easier the red function 
keys, in combination with SHIFT generate 
the control codes for colour change (129 
to | 37). 

Graphics are produced by introducing 
the control code for the graphics colour 
required. Following this, each graphics 
block must be specified by its own code. 
The easiest way to do this is to locate the 
appropriate block in the table given in the 
User Guide. Alternatively it is possible to 
calculate the code by adding the values of 
each of the cell blocks to be lit. 

Creating teletext screens in this way 
gives an insight into the programming 
implicit in viewdata software. By using 
conditional branching statements whole 
screens can be routed together so that 

when the program is RUN the reader can 
select which screen (frame) to view next. 

The ISMEC Software 
The ISMEC package comes on floppy disk 
with a nine page booklet and insert strip 
which fits neatly under the clear panel 
above the keyboard. It has been designed 
primarily for school use to enable classes to 
create databases from Prestel and 
broadcast Teletext, one of the main 
advantages being that Prestel can be 
accessed during off peak phone times and 
sections of the database saved for day time 
use. 

Pressing SHIFT BREAK automatically 
loads and runs the local viewdata system 
presenting the user with the page zero 
welcome frame. Leading off this frame are 
a number of frames which serve as a good 
introduction to using the system for those 
unfamiliar with Prestel. lt covers the 
routing from one frame to another, 
moving between frames, and moving 
directly to a particular page. 

Create Your Own 
Database 

The ISMEC software was designed with 
Micronet 800 users in mind. Consequently 
the method of creating a database from 
Prestel frames assumes the user to have a 
modem or accoustic coupler and Micronet 
communications software. For saving 
Teletext frames the teletext adaptor and 
software is required. 

Once on line to Prestel, frames are 
saved to disk by pressng F5 and selecting 
option 2 (save a frame). Each frame must be 
given a file name which can get confusing 
later on if you don’t keep notes on the 
names you use. It’s also important to have 
an idea which frames you want to use in 
advance, as it is quite a long process saving 
them to disk if you are also hunting around 
for the one that got away. As to maximum 
size — about 50 frames can be saved ona 
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|OOK disc or 130 on 200K disc. 
Once all required frames are saved it is 

necessary to work out a routing structure 
for connecting them together using the 
ISMEC editor program. As on Prestel, 
editing facilities are accessed by selecting 
page 910. Using the editor’s Load function 
each saved frame is recalled; at which point 
you are required to give the frame a page 
number. 

Once numbered a ‘Page Information 
Frame’ is presented — a simulation of the 
invisible reverse of all Prestel frames. As far 
as possible it has been attempted to 
simulate the Prestel editor here — the 
user must input the frame ID, user CUG 
(for simulating private pages), user access, 
frame type, frame price, and the ten 
routing selections (0-9). 
On confirmation of the page 

information details you are returned to the 
frame to edit if necessary. The whole 
process is fairly straightforward although | 
found that some frames needed to be saved 
from scratch due to corruption. 
When the database is complete, the 

format file for each frame can be deleted 
and the database accessed by running the 
USERNET program and accessing frames 
as if it were a Prestel database. 

Designing Frames 
Creating your own frames is more fun, and 
of course can be done without the 
hardware needed to go online. 

The ISMEC editing software, accessed 
by selecting page 910 when running the 
Usernet program, offers the kind of 
facilities a Prestel Information Provider 
uses, as well as some options not found on 
the Prestel software. 

The E(nter) function allows a totally 
new frame to be created. After specifying 
the desired frame number and giving 
routing details you are presented witha 
blank frame and can work according to the 
screen editor. 

At this point you rapidly hunt round for 
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the overlay slip you so carefully put aside 
earlier on. Full marks to ISMEC then, for 
providing a copy in the documentation. 

The screen editor is based around using 
the function keys to place control codes 
appropriately for colour, new background, 
double height, graphics, and so on. By use 
of control and shift each key has three 
options available which, although a bit 
tricky to handle at first, seems asensible 
way of arranging things. 

Moving around the screen is fairly easy 
using the cursor keys, though | felt that it 
would have been useful if the cursor moved 
down automatically at the end of a line — 
instead it is necessary to press return each 
time. 

Another awkward feature is 
encountered when using double height 
characters — the line must be typed twice 
instead of appearing instantly in the usual 
way. The advantage with this however, is 
that two-colour double height can be used. 

Graphics, though quite straightforward, 
require a lot of patience. First you need to 
select graphics mode, next design the 
graphics block using the letters Q, W, A, S, 
Z, and X. Exit the graphics definition mode 
and finally print the block anywhere on the 
screen by selecting the ‘present graphic’ 
option. 

Deletions and insertions are simple 
enough using the delete key and shift 
delete respectively. | have also been 
assured that full line insert and delete is 
available ona more recent version of the 

in the documentation. A program called 
CREATE is available on the master disk 
which creates the two files that store all 
the frames ona disk and also copies across 
the Editor, Usernet and the !Boot file. 

The ISMEC program has been well 
thought out and offers reasonably good 
value for money at £19.95. On the negative 
side | found the documentation rather brief 
and considered the screen editor a little 
unfriendly — particularly in graphics. For 
complex graphics a cursor position 
indicator could have been included to good 
effect. Nevertheless the help facility in the 
editor is very useful as are the introductory 
frames that are provided. 

If you are more Teletext orientated 
there is a simplified program called 
DATEXT from Optima software 
consisting of an Editor program and Datext 
program which displays the pages created. 
This is available for £9.95 on tape and 
£10.95 on disk. 

One to watch out for is the release in 
July of a program created by a body known 
as the Information Technology 
Consultancy Unit, based in London. Under 
the name Communitel, they expect to be 
retailing viewdata software which includes 
an impressive list of facilities: editor, local 
search, carousel, telesoftware formatter, 
viewdata host, and bulk update software. 
Such software opens up tremendous 
possibilities for all kinds of viewdata 
systems to be created as very reasonable 
expense. 

software.Once out of the screen editor 
you are able to A(Iter) any frame or C(opy) 
it onto anew frame as well as D(elete) any eee software 
undesirables. Wiecirninctor Collate 

The editor also has a F(ilial) function that N Tanilece Se 
lists all pages descended from a particular O; : as “ ste 
page in your database. This can be quite Ox? 9 AT ee 
handy in keeping track of a database as it 
grows. DATEXT eS ae 

Finally, a T(ransfer) function is available © Optima Software 
to transfer frames to another disk. This | 36 St Petersgate 5 
worked out by the old faithful method of Stockport 
trial and error — due to the lack of details SKI IHL ee 
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é Communications 
After many years of typing letters and placing them in the box 

(below left), some people will be surprised to learn that the smart, 

black box (right) will help them to perform the same function, 

quickly and economically, and do much more. EEE Se 

May we suggest that you use the old-fashioned method (perhaps | 

| for the last time) in order to discover today’s alternative. 
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-|LOOKING FOR | 
| SOFTWARE? 

WE HAVE BUILT ALIBRARY OF 
INFORMATION ON WHAT IS 

AVAILABLE 

A PHONE CALLIS ALL IT WILL 
COST YOU TO GET SOMEONE 

ELSE TO COME UP WITH 
THE ANSWER 

01-625 5404 
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There are almost as many different versions of BASIC as there 
are computers — programs written on one machine must be modified 
to run on another. In the first part of this new series, Adam Denning 
explores some of the quirks of variables in the different dialects. 

Every home computer comes 
equipped with one thing — 
the BASIC language. This 
should mean that every home 
computer understands the 
same language, but if you type 
SOUND —15,0,200, 15 into 

anything other than a BBC Micro it is 
unlikely that you’ll get anything more noisy 
than a syntax error report. And typing 
PRINT “Which Micro” (7 TO) into any 
non-Sinclair computer won't get you very 
far either. So much for compatibility. 

This is one of the criticisms directed at 
BASIC when programmers get together. It 
just isn’t portable between machines, and 
an awful lot of aprogrammer’s time can be 
taken up changing a program written for 
one machine to use it on another. This 
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series aims to make that process rather 
simpler and a great deal less painful. 

Since the introduction of the BBC 
Micro, with its famous BBC BASIC, 
structured programming has become a 
bigots’ buzz-word, and this trend is 
accelerating now that Sinclair has given us a 
working version of the QL’s SuperBASIC. 

What structured BASICs offer over a 
more conventional dialect is the ability to 
use programming structures that are not 
really part of the traditional BASIC 
language, such as user-defined procedures 
and functions and a host of control 
structures like REPEAT ... UNTIL and 
WHILE... WEND. 

Converting these advanced structures 
into native BASIC structures such as 
subroutines and FOR... NEXT loops can 

be very arduous, and it is often less 
time-consuming to start all over again and 
use an entirely different programming 
logic. 

An equally great problem is caused by 
the various ways in which computers 
handle strings. The ‘old’ way is to use the 
Microsoft LEFT$, RIGHT$ and MID$ 
funtions to split strings into sections, but 
Sinclair characteristically went its own 
way, coming up with a more logical and far 
more powerful assignation method using 
numbers to refer to a string’s component 
parts. Naturally this is totally incompatible 
with other BASICs. 

Then there are the special functions that 
each computer offers, such as sound and 
graphics. The graphics resolution of each 
computer is rarely the same, yet most 
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games programs depend upon this 
information. The Spectrum has a 
resolution of 256 X 192 andacolour 
resolution of 32 X 24, while the BBC 
boasts eight different screen modes each 
with its own resolution up to amaximum 
of 640 < 256 with two colours rather than 
the Spectrum’s eight. The QL hasa 512 x 
256 resolution, with an enormous number 
of colours and effects. Converting from 
one to the other is a programming feat in 
itself. 

Sound on the Spectrum is renowned for 
its meek one-channel BEEP, the QL uses 
the same keyword but is a whole lot more 
powerful, the BBC Micro has four channels 
and the tortuous ENVELOPE statement, 
and the Commodore 64 manages to be the 
most powerful of the lot but relies ona 
confusing variety of POKEs to get 
anywhere. 

gs  VWhat structured 
1), BASICs offer over a 
fw More conventional 

{ dialect is the ability 
to use programming 

structures that are not really 
part of the traditional BASIC. 

The main factor to be aware of more 
than anything else is that computers should 
always be suspected of being totally 
different and nothing can be presumed. 
More to the point, if your job is to convert 
anything other than the most simple 
program from one machine to another you 
MUST have a printed listing of the original, 
the User Guides of both machines, a lot of 
coffee, a lot of cigarettes if you are 
addicted to the noxious weed, and a great 
deal of patience. Only then does skill come 
into it. 

Perhaps the BASIC programmer is lucky 
— conversion of programs written in 
machine code from one machine to 
another has an even more basic rule — 
don't do it if you value your sanity! 

To start off, we'll look at the types of 
variable available on different machines, 
and what to do when you encounter a type 
of variable that simply doesn’t exist on the 
machine that you’re converting the 
program to. Every machine has at least 
three types of variable — the numeric 
variable for manipulating numbers, the 
string variable for playing around with 
characters, and the array for creating data 
structures and matrices. Luckily the 
nomenclature for each tends to be the 
same across machines. The name of a 
numeric variable consists of at least one 
letter, but the more advanced BASICs 
allow variable names to be any 
combination of alphanumeric characters so 
long as they don’t start with anumber. 
Upper and lower case don’t usually make 
much difference, but on the Acorn 
computers they do. This means that var | 
and VARI are NOT equivalent on the BBC 
Micro or Electron, but on the Spectrum 
they are. 

To find a BASIC without floating point 
arithmetic these days is very rare, and most 
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micros keep to the well-defined standard 
of a range of 10° as the maximum number 
(except the QL which has a precision of 
10°", which isa little over the top perhaps). 

Not all computers have integer 
variables, though. These are numeric 
variables that can hold only whole 
numbers, usually in two-byte or four-byte 
format, giving an integer range of —32768 
to 32767 and —214748365 to 214748365. 
These are generally easy to replace with 
normal numeric variables, but beware the 
odd cases where the ability to divide three 
by two and get an answer of one is 
deliberately made use of. 

Computers that support integer 
variables also tend to support two integer 
mathematical functions — DIV and MOD. 
A DIV Ban be replaced by A/B in most 
cases, and in those in which it can’t, use INT 
(A/B) instead. MOD (or sometimes REM) 
isa little more difficult, but AMOD B can 
always be replaced by A—B* INT (A/B). 
The main reason for using integer variables 
is that processing is in general a lot faster 
than for floating point variables, so if you 
are replacing integer variables with floating 
point ones, be aware that this is sure to 
contribute to a reduction in speed. In some 
cases this is bad enough to necessitate a 
re-think of the program logic or evena 
machine code subroutine to get the speed 
back. 

String variables follow approximately 
the same rules as numeric variables as far as 
their names go, but computers suporting 
long string variable names are few and far 
between. The terminating character ofa 
string variable is in all cases a $ sign — 
meaning string. While in general string 
concatenation and creation follow the 
same pattern across the board, so that 
things like LET a§ = CHR$141I + “Blurg”’ 
+ CHR$13 tend to make sense to all 
machines; methods of more advanced 
string manipulations do not. This mainly 

. Perhaps the BASIC 
SN programmer is 

\ ®, lucky: conversion of 
programs written in 

Y= machine code from 
one machine to another has an 
even more basic rule — don’t 
do it if you value your sanity. 

affects conversions between Sinclair and 
other computers, so a method of 
implementing LEFT$, RIGHT$ and MID$ is 
needed for Sinclair machines. Try these: 
LEFT$(a$,3) = a$(1 TO 3) or a$(TO 3) 
RIGHT$(a$,3) = a$(LENa$—3 TO 
LENa$) or a$(LENa$— 3 TO) 
MID$(a$, 3,1) = a$(3) 
MID$(a$, 3,6) = a$(3 TO 3+6) = a$(3 TO 
9) 

Obviously the equations can also be used 
when converting the other way. A more 
difficult function to implement is INSTR, 
which returns the position of one string 
within another (with FALSE returned if the 
string isn’t present). This GOSUB routine 
should do it: 

FEATURE 444 
9000 FORa= | TOLENa$ 
9010 IFa$(a TO LEN$)=b$ THEN 
RETURN 
9020 NEXTa:IFa>=LENa$ THEN a=0 
9030 RETURN 

This is a subroutine that is roughly 
equivalent to a=INSTR(a$,b$), but it isa 

The name ofa 
numeric variable 

i r> consists of at least 
one letter, but the 

yr more advanced 
BASICs allow variable names 
to be any combination of 
alphanumeric characters so 
long as they don’t start witha 
number. 
little naughty in that it jumps out of a 
FOR... NEXT loop if a match is found. 

Arrays can be of two types — numeric 
or string. Computers with integer 
variables usually support integer arrays 
too, but on the BBC Micro these are 
specifically meant for interfacing machine 
code programs with BASIC, soa statement 
like DIM A% 500 reserves 500 bytes 
(actually 501) and puts the address of the 
first byte in A%. To simulate this on other 
computers you would normally reserve 
bytes in the normal way (such as lowering 
RAMTOP on the Spectrum) and assign a 
variable analogous to A% to hold the first 
reserved address. 

Numeric arrays invariably take up a 
great deal more space than string arrays, so 
ifa programmer has dimensioned a very 
large array on (say) a Spectrum, it may not 
fit inside a BBC — especially if the program 
uses high resolution graphics too. The 
method of dimensioning and accessing 
arrays is fairly consistent, but some BASICs 
allow you to declare more than one array 
in the same DIM statement. Others don’t, 
so if you see 
10 DIM a(20), b(2,5), c$(23) 
you would have to replace this with 
10 DIM a(20):DIM b(2,5):DIM c$(23) 
or even 
10 DIM a(20) 
20 DIM b(2,5) 
30 DIM c$(23) 
if your BASIC doesn’t have multi- 
statement lines. 

String arrays follow the same rules, but 
some interesting things can occur. If you 
dimension a string array as something like 
DIM a$(10,8) on your BBC, then each of 
the ten elements of a$ is instantly made 
equal to a string of eight character4s, and 
even if you typed LET a$(1) = “xy” you 
would find that a$(1) is actually “xy ”, 
while if you typed LET a$(1) = “Too many 
characters”’, a$(1) becomes ‘“‘Too many”. 
This is not true on most other computers. 

Next month we'll look into the 
thorny subject of converting defined 
procedures and functions into 
subroutines, and REPEAT ..UNTIL 
loops into GOT Os (who needs 
structured programming anyway!). 
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SPRITES FOR THE DRAGON 
' * UPTO128NON DESTRUCTIVE SPRITES * TEXTINALLMODES 
7 * SIZE SINGLE PIXEL TO 1600 PIXELS * TRUELOWERCASE ASCII 

* AUTOMATIC AMIMATION * REDEFINABLE CHARACTER SET 
* AUTOMATIC MAZE RUNNING MODE * AUTOREPEAT KEYBOARD 
* AUTOMATIC JOYSTICK/KEYBOARD CONTROL * DOZENS OF POWERFUL NEW COMMANDS 
* COLLISION DETECTION * 6 FREE DEMONSTRATION PROGRAMMS 
* ENHANCEDSOUND FACILITIES * COMPREHENSIVE MANUALS 

Some time ago, we decided to add text printing facilities to the Dragon’s Graphics Screens. Although it took 3 weeks of hard 
work we did it for all five PMODES. We made the characters redefinable, but we did not call them sprites, because they are not, 
they’re just redefinable characters. Then we decided to add some soundeffects and user definable sounds. After another week 
or so, we had done that as well. 

Next, we thought we would give the Dragon some sprites. We required multi-coloured sprites of any reasonable size or shape 
and we wanted to be able to move them without obliterating whatever else might be on the screen. We quite fancied being able 
to control sprites from the keyboard or joystick with just a single command, and we thought it would be nice to be able to fire 
Sprites with the joystick buttons. No sprite system worth its salt would ignore collisions, we thought, so we would have to have a 
collision detection as well. Also, we wanted the sprites to be fast, versatile and easy to use, with lots of functions so that the 
control programme would know where all the sprites were, and what they were doing. Another brainwave was to include an 
automatic maze running feature where all the sprites chase, (or run away from) a particular sprite, so that it would be easy to 
write THAT kind of programme. Then we thought we would like to have easy animation, preferably looked after automatically, 
by the sprite handling system. Finally, just to make the whole idea totally impractical, it would have to be driven entirely from 
Basic, without any tedious Peeking and Poking. 

We did it, it took months, but we did it. The author of the two top selling Dragon games in a recent best sellers list, has 
described Sprite magic as the best piece of software he has ever seen. 

Popular Computing Weekly said “Excellent” and “Superb”. Dragon World said “Quite simply the best Dragon utility available 
on the market today”. Personal Computer News said “Fantastic” and “if you’ve got a Dragon, what on earth are you doing 
without Sprite Magic”. 

Phone your Access/Visa number, or send cheque or Postal Order for £17.25 to 

KNIGHT SOFTWARE 
(Merlin Microsystems Ltd) 

93 HIGH STREET 
Available f Distributed b pvalabe from, ESTON, CLEVELAND setbuted by 
of Boots. TEL (0642) 454883 Software Ltd. 

SOFTWARE FROM FLITE: 

CARTESIAN 
cangraphthesimplest of functions Fd i E E H 3 ‘ 

YOUR BBC OR ELECTRON DISC DRIVE NOW HAS A WORTH 
Or the most complicated. It then goes on to do an awful lot CARD INDEX DATABASE AT AN EVEN WORTHIER PRICE. 

more. Like drawing the differential curve and finding the Use it in the home, club, office or school. It’s very versatile. 
definite integral. Like extracting roots wherever they exist, 
even when the function has multiple roots. Like solving 1. Records are designed by the user. | 
complex equations. Like allowing for many graphs to be 2. May be used with one disc drive. | 
overlaid one on the other. Like letting the user animate the 3. Allows selective label/envelope addressing or full record 
scales and axes in order to reach any part of the curve, and recall. 
to magnify segments. 4. Search using ANY field. 
Naturally if CARTESIAN can handle the functions above, . Random access for fast operation. 5 
then it can also take care of quadratics, cubics, trig. 
functions, polynomials, circles and elipses. 6. Very user friendly. 

7. 40 or 80 track versions. A 40 track 
CARTESIAN is available for the BBC ‘B’, disc will hold up to 400 records 
Acorn Electron, Apple 11e and Apple oe depending on size. 

PRICE: 8. Sort, amend, recall, print-supports 
Cassette: £24.90 professional standard features. 

Disc: £27.75 price: £15.90 

Cartesian is fun to use, which should goa 
long way towards ensuring that it is used, 
and it is both powerful and flexible enough 

to be of real benefit to any serious student 
of mathematics. - Li TE Findrum, Convoy, Co. Donegal ACCESS, Barclaycard (VISA) 

—Hobby Electronics lreland. Telephone: (074) 47227 and olficlal nrdate waledue 
software Mail Order (0704) 22286 & 22025 
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Soft Release Special 

Sprite Magic 
An exciting graphics utility to rekindle 

the flames of down in the mouth Dragons. 

There have been at least two pieces of 
software recently advertised as doing 
amazing things for your Dragon’s graphics 
capabilities, but which we have somehow 
mysteriously been unable to obtain review 
copies. This approach reflects badly on 
anyone who does actually produce sucha 
piece of software and people are inclined 
to think, ‘“Well it sounds good, but does it 
actually exist, and if it does then can it really 
do all that it claims?”’ Sprite Magic does 
exist, does do everything it claims to do, 
and does it well. Its quite simply one of the 
best utility programs yet to appear for the 
Dragon, considerably improving the 
machine’s attraction. It offers the kind of 
features that the Dragon 64 should have 
incorporated to improve on the 32’s sound 
and graphics. 
What Sprite Magic delivers includes up 

to |28 moveable, flicker-free sprites, 
which can be custom-designed using the 8 
x 8 grid in the character generator — one 
of the seven demonstration programs that 
come with the main program. There isa 
pre-defined character set with Sprite 
Magic, mostly upper and lower case letters 
and a few graphics characters like tanks and 
ducks to give you ideas, but obviously the 
main attraction will be in designing new 
ones for games and animation. 

If, so far, this sounds just like any of the 
other character generators that are on the 
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_ Mike Gerrard lights the fires. 

Dragon market, then consider some of the 
40 or so new BASIC commands that are at 
the user’s disposal in order to manipulate 
these sprites. The main commands are 
DGET and SGET, similar to GET, which are 
used to initialise the sprites. They work in 
combination with SPUT (to display them), 
and the MOVE command, to set the 
specified sprite(s) in motion. You can move 
a single sprite, a block of them (used 
together to design buildings, giant letters 
or whatever), or every sprite on the 
screen, with the SPEED command 
specifying the number of units on the 256 
X 192 grid through which the sprites are 
to move. FLET CH is the command to place 
them under keyboard control, and STIX 
for joysticks. 

Moving into MAZE mode ensures that 
all sprites will chase one particular sprite, 
unless you implement the command FLEE 
when the opposite applies . . . does this 
sound like any arcade game you know? If 
you want this kind of effect but not in the 
form of amaze then you can use the 
CHASE ON/OFF command instead. You 
can have automatic collision detection, if 
you wish, and this is cleverly implemented 
in that if you have left a border round the 
edge of your sprite design, collision only 
applies when the objects, rather than the 
borders, touch. 

When a sprite reaches the edge of the 

SOFTWARE Renew pe 
screen you can instruct it to disappear, 
wrap around or bounce back (degree of 
bounce being variable), combining this 
with any of the | 6 pre-programmed sound 
effects. 

For these a BEEP command has been 
included and the given sounds can be 
altered as regards length, cycles, start 
volume, change of volume during sound, 
and whether to have a square wave or a 
pseudo white noise type of sound. While 
the range of built-in effects concentrates 
rather too heavily on the gunfire/ 
explosion/smash kinds of sounds, the 
number of ways in which you can alter the 
parameters (another demo program, this) 
ensures this isn’t too restricting. Fairly 
quick experimentation produced the 
rumble of an impending earthquake, and 
something approaching the sounds only 
dogs are popularly supposed to hear. Also 
useful for collisions and explosions is the 
DRWG function, with which one sprite can 
be replaced by another, slightly different 
—or even completely different, if you wish 
— while the ANIMATE command will 
automatically run through any number of 
previously designed graphics, up toa 
maximum of eight, the whole sequence 
being run through each time the MOVE 
command is implemented. Thus you could 
have the simple two-drawing alternation of 
a space invaders movement, or amore 
complex running character. 

Even useful commands like BREAKOFF 
and BREAKON — to disable the BREAK 
key — seem rather minor when compared 
to the program’s main functions — the way 
in which sprites move about the screen has 
really to be seen to be believed. Provided 
you have designed them properly, then the 
characters are genuinely flicker-free and 
smooth-moving — pressing two cursor 
keys simultaneously can provide you witha 
perfect sliding diagonal movement. - 

Our one initial criticism of Sprite Magic 
was that the auto-repeat keyboard 
response was so hot that frequently hitting 
a key once produced two characters on the 
screen before you knew it, though even 
this facility can be altered so that you can 
specify the time-delay before the auto- 
repeat comes into effect. 

The program occupies 4K of memory at 
the top of RAM, but in most applications 
you would surely be able to recoup most of 
that simply because Sprite Magic allows 
you to do in one line what would normally 
take several to even approximate — you 
still wouldn’t get the same smooth effect. 
The potential for visual enhancement is 
quite large. Educational programs as well as 
games could be made much more visually 
appealing, while livening up title screens is 
another application that immediately 
springs to mind — letters could be made to 
change colour, explode or bounce round 
the screen with minimum effort and 
maximum noise. It really does give an 
arcade-style pep to BASIC programs. 

Computer: Dragon 
Price: £17.25 
Supplier: Knight Software, 93 High 
Street, Eston, Middlesbrough, 

Cleveland TS69jD — 
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Gravitor 
Computer: Oric 48K/Atmos 
Price: POA 
Supplier: Severn Software, 5 
School Crescent, Lydney, 
Gloucester GLIS5TA 

This is another excellent new game 
from Severn Software. It places you 
in control of aspace ship which you 
must pilot through the three stages 
of the game. The ship is controlled 
by using the left and down cursor 
keys for left and right rotation and 
the up and right cursor keys for 
thrust and tractor beam. 

In the first stage of the game, the 
‘Home Base Stage’, your ship is 
placed ina tunnel at the bottom of 

xclusive “Rule of 

Better than most — 
Probably a good bet. 

& Only average, but no 
major faults. 
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the screen. At the top there are 
four moons that you have to land 
on. Your ship must be guided 
carefully through the tunnel, 
without touching the sides, and 
then up to one of the moons. 
Between the tunnel exit and the 
moons a UFO flies across the 
screen and colliding with this is also 
fatal. 

Reaching amoon puts you into 
the second stage of the game. The 
screen display switches to a picture 
of the lunar surface. Your job here is 
to pick up four fuel cells that lie on 
the surface. This calls for very 
careful manipulation of the controls 
as touching the ground is (you 
guessed it!) fatal. There are gun 
emplacements on the moons and 

(i Noticeable, though 
Not crippling, defects. 
Contains flaws wh; S which aff 
the Program’s value. oe 

these fire in fairly random 
directions. The UFO also hovers 
menacingly at the top of the screen. 

Once the four cells have been 
picked up you must fly off the top of 
the screen. This returns you to the 
first screen and you must then visit 
the remaining moons. Each of the 
moons has a different surface and 
the fuel cells are usually placed in 
the least accessible locations. When 
you have collected all | 6 fuel cells, 
stage three, ‘The Reactor Stage’, 
starts. We did not manage to 
collect more than 3 fuel cells so we 
cannot say much about it but it 
appears you must guide the ship 

through the spiral negative universe 
tunnel to collect another fuel cell. 

The laws of gravity have been 
programmed into the game so that 
the ship will move realistically when 
it is near a planet. In later levels the 
laws are reversed to make things 
more interesting. 

This isa very addictive game 
although it does not use very much 
colour in its screens. If you are 
looking for something a little 
different that will take more than an 
evening to master, this is it. 

& & 

Editext 
Computer: Dragon 
Price: £13.70 
Supplier: Nectarine Software, 
W. Foulsham and Co Ltd, 
Yeovil Road, Slough, Berkshire 

SLI 4JH 

The prospect of a word processing 
package as cheap as this seems 
promising, as do the features listed 
on the cover (automatic wordwrap, 
find and replace facility, edit 
characters, lines or blocks), but 
unfortunately the old adage of “You 
get what you pay for’ proves its 
worth yet again. Take the 
automatic wordwrap, for example. 
The program does this when you 
are entering text, by reading 
whether a character is printed in 
the last print position on each line, 
and if one is then the whole string of 
characters is transferred to the 
next line. Fine, mostly, but the 
program should identify a full-stop 
and know that in this instance it 
doesn’t need to transfer the 
characters. 

The find and replace facility is 
limited in that you have to check 
through perhaps three times, 
covering various combinations of 
upper and lower-case (eg, FIND, 
Find and find), and when this is put 
into effect the automatic wordwrap 
does not adjust itself, so you must 
edit the entries anyway. Nor is 
editing easy. If you go into the Edit 
mode from the menu, the question 
you are first asked is ‘Edit which line 
number?’ As the cassette version 
will hold up to 450 lines (just over 
2000 words, say) and the disk 
version 250 lines, you will need a 
remarkably good memory to edit a 
particular line, unless you have 
printed out your incorrect text 
already, or check the ‘View lines’ 
option before starting to edit. 

The BASIC program hasn’t 

A powerlul word processing program 

Carries Tape and Disk versions 

incorporated the very simple 
routine which applies automatic 
repeat to the Dragon’s keys, and 
which also improves the general 
keyboard response. As the 20-page 
instruction manual says: ““Touch- 
typists will find that Editext enables 
them to sustain high typing speeds, 
within the limits of the Dragon’s 
keyboard capabilities.’’ Dragon 64 
owners might not experience 
problems, but those with 32s know 
it cannot keep up with touch typing, 
or even fast two-finger typing. 

The character set hasn't been 
redefined, so you must work with 
the Dragon’s own large layout, the 
lower case letters shown in inverse 
video. There are options to save 
and load text from tape or disk, to 
format and print text, but even with 
the line and block editing you need 
to know the line number(s) you 
wish to amend, instead of working 
direct ona displayed text. If you 
want to word process, you'll have 
to spend £40-£50 on the packages 
that Microdeal and Dragon Data 
publish. It’s worth it in the end, 
which Editext isn’t. 
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Facemaker 
Computer: Dragon 
Price: POA 
Supplier: Dragon Data, Kenfig 
Industrial Estate, Margam, 
Port Talbot, West Glamorgan 
SAI3 2PE 

With a million potential faces 
contained in the program, 
Facemaker is aimed at the 4-| | age 
range, the children slowly building 
up a face, feature by feature, by 
reading and responding to the 
questions on the screen. Although 
it is in the “Young Learning’ series, 
the educational value is probably 
more of a by-product of something 
that’s simply fun to do. Learning in 
this way is a good thing, as the child 
picks up knowledge incidentally, 
though even the originators of the 
program seem alittle uncertain as 
to quite what that knowledge will 
be, in this case. The introduction of 
new vocabulary seems to be the 
main aim mentioned, but it will also 
serve to develop reading skills, and 
we can imagine it being used as a 
good source for encouraging story- 
writing by having the children 
inventing a character and then 
writing about him or her. 
We invented a character called 

Frederick to test the program out. 
.. Facemaker beings by.asking you 
your name, the text being done in 
large face on the high-res screens. 
You’re then asked to think of the 
person you wish to draw, and 
questions about the person’s 
features follow on once you've 
stated whether it’s male or female. 
Dark or fair? Size of eyes? Shape of 
nose? You have to type in one of the 
options given each time, and 
periodically the partly-made face is 
displayed for you to check and 
consider whether you’d like to go 
back and alter anything. 

The potential for fun soon starts 
to develop. “‘Ils Frederick bald? 
Answer Yes, No or Partly.”’ Having 
made him partly bald, you can still 
give him very long hair if you wish, 
and shoulder-length wavy hair with 
one large ear-ring in Frederick’s left 
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Epidemic 
Computer: Any 48K Atari 
Price: POA 
Supplier: Home 
Entertainments (Atari) 
Centre, 212-213 Broad Street, 
Birmingham 

The year is 1989 and the deep space 
probe Toyota XVI has just 
confirmed that a shower of 
asteroids heading straight for Earth 
are carrying a deadly virus. Your 
task is to control the outbreaks of 
the virus and contain the epidemics 
to the best of your ability. 

The game starts with a status 
update display showing which 
continents are infected, what level 
of epidemic has been attained, the 
type of remedy in use and the 
number of people that have died so 
far. The next display shows the 
asteroids as a radar target and their 
speed, course and distance from 
Earth. The third display is a visual 
representation of the world and 
which areas and to what level they 
have been infected. The fourth 
display allows you to select your 
options for the current turn in 
progress. 

The number of options is limited 
by the level of difficulty at which 
you are playing. The easier games 
allow you two, but then fewer 
asteroids are hitting the Earth and 
the disease is more easily contained. 
The higher levels allow three 
options but the asteroids are then 
coming in thick and fast and the 
disease can spread from one 
continent to another. 

The disease is contained by 
allocating one of eight cures to the 
region. The cures vary.as to the 
time taken to start working and 
their effectiveness. Curing an 
epidemic to below a certain level 
will put that region into a ‘Stasis’ 
condition. The region cannot be 
re-infected but the population will 
continue to die off. If the region is 
not cured in the initial period it will 
go into a pneumonic level where 
the cures are more drastic. Failure 
to cure within a certain number of 
days will result in the destruction of 
that region. 

When the disease is in its 
pneumonic condition it will spread 
like wildfire to other adjacent 
regions so you may decide to 
initiate one of the other play 
options. This is fairly drastic. You 
have the option to “‘nuke ’em till 
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they glow”. Drastic? Yes! But it will 
eventually save more lives in the 
long run. 

The third option is to fire a 
missile at one of the incoming 
asteroids. To do this you will return 
to the radar display and select one 
of the asteroids, bearing in mind its 
course, height and the fact that if an 
asteroid crashes into the sea it is 
rendered harmless. 

During the options phase of the 
game you can also call up an update 
onthe regions. This will show you 
such things as the original 
population, the current population 
and the number of casualties. It will 
display the remedies available to 
you and, by means of a graph, the 
effectiveness of the remedy in 
action. 

The game ends after a set 
number of turns or after you have 
cured the world of all its ills. You 
are rated according to how long it 

took you and the number of people 
that died in the epidemic. 

This is the sort of game | always 
enjoy playing. It sets an exciting 
challenge that the arcade games do 
not. It also sets one or two imposing 
questions — do | lay waste to an 
entire continent to save another 
close by? If the continents in 
question happen to be China and 
Australia then perhaps you won't, 
China having many times the 
population of Australia. The 
graphics displays are good and all 
the information is set out ina 
manner that is easy to assimilate. 
The player manual is good and often 
humorous. |’d recommend it to 
anyone who wants a break from 
arcade games and who is not into 
war or chess type strategy 
games. 

es 

ear made hima very distinctive 
character indeed. We then hid his 
baldness with a very fetching 
schoolgirl’s hat. 

As you can see, it’s a program 
that will give children lots of fun, 
and we can imagine it going down 
very well both at home or in the 
classroom. Fun is something often in 
very short supply, so it’s wise to 

make use of it where you can and 
encourage children to use their 
imagination at the same time, which 
Facemaker certainly does. Dragon- 
owners with young children ought 
to be looking seriously at this 
excellent ‘Young Learning’ series. 
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Synther 7 
Computer: Dragon 
Price: £10.95 
Supplier: Dragon Data, Kenfig 
industrial Estate, Margam, 

Port Talbot, West Glamorgan 
SAI3 2PE 

If you’re tired of the Dragon’s 
rather limited sound facilities, and 
provided you have some musical 
knowledge, you could do worse 
than invest in this cassette that 
turns your keyboard into quite a 
versatile instrument... in fact into 
five different instruments: lute, 
krumphorn, jninni, hogfife and 
gamba. If that sounds like a rather 
exotic firm of solicitors, it’s nothing 
to the exotic noises they actually 
produce. 

The six pages of instructions 
describe the lute sound as being like 
that of a ukelele, though to us it was 
more the straightforward piano, 
which can be stretched to an organ 
by varying some of the commands. 
The krumphorn is a much higher- 
pitched sound, while the jninni is 
deeper and more echoey. The 
hogfife sounded about as pleasant to 
us as someone scratching their nail 
down a blackboard, and finally the 
gamba is so deep and sombre as to 
make you think instantly of Vincent 
Price and horror-movie 
soundtracks. 

One thing that must be said is 
that there’s no facility to enable you 
to place these sounds in your own 
programs, despite the instructions 
talking of “Phasing lasers’ and 
‘Pinball alley’, though what you can 
do is record them on tape for 
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posterity. This is where the musical 
knowledge is needed, because 
while it’s good fun to mess about 
with the commands and see what 
sounds you can pull out of the hat, 
the long-term users will be those 
who can already play the piano and 
so produce tunes on the range of 
instruments. 

The range of notes covered, 
across the top two rows of keys, is 
from C below middle C to C above 
middle C, though different octaves 
can be obtained by use of the down 
arrow and Enter keys to decrease 
or increase. You can also alter the 
volume, vibrato, decay (rate of 
fade), attack (volume rise at 
beginning of each note) and the 
effect of damping the sound, 
amongst other features. Bending a 
note up or down is possible, too, 
and this can be used to create quite 
astonishing sound effects, 
particularly with the deeper notes 
possible. Quite how important it is 
for you to be able to produce the 
sound of a motor bike fading into 
the distance, or a laser, is up to you. 
Useful and valuable for the 
knowledgeable, then, but less so for 
the average dabbler. 
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A FAST STRONG OPPONENT 
FOR EVEN THE MOST 

EXPERIENCED CHESS PLAYER : 

Logichess 
Computer: 96K Lynx 
Price: £11.95 
Supplier: Camsoft, 33A Bridge 
Street, Cambridge CB2 |UW 

The arrival of a Lynx chess game is 
long overdue. However Logichess 
only goes part way towards making 
up for this deficiency, since it will 
only run on the 96K Lynx. 

As you might expect Logichess is 
a machine-code game, loaded with 
the title “LC2-2”. 

Once loaded the program first 
asks if you wish to play white or 
black. Typing ‘‘S’’ tells the program 
to play against itself if you are 
feeling lazy. 

Most other programs then ask 
what level of play you wish to 
compete on — this normally 
reflects the amount of time for 
which the computer is allowed to 
reflect on possible moves. 
Logichess gives an infinitely variable 
adjustment of playing strength by 
asking you to enter the time (in 
minutes) allowed for 40 moves. 
Therefore entering 40 would give a 
minute per move. This makes the 
program suitable for playing 
tournament games. Entering “A”’ 
instructs the program to analyse 
without any time limit, which is 
useful for analysis and 
correspondence chess. 

The board display is conservative, 
retaining the black-white 
convention. The squares are 
numbered A to H8 and moves can 
be entered by using suitable start 
and finish co-ordinates (eg, E2E4) 
or by using more conventional 
chess notation (ie, Qg5xg3). The 
letters used for the pieces are 
straightforward but can even be 
changed if wished since you are 
told the necessary memory 
locations. 

All the time the program is 
analysing moves, these are displayed 
on the screen. If you get tired of 
waiting then pressing ‘‘B” instructs 
the computer to move 
immediately. There are also many 
other functions which include 
“CM” (Counter-Move) where the 
program will print out what moves 

are anticipated in its own analysis. 
RM (Remove) where the game is 
taken one move back. RU (Run) 
where Logichess moves without a 
move from you and SW (Switch) 
where you can change sides. You 
also have the option of offering a 
draw (DR) or resigning (RS) and the 
program also includes an extensive 
Editor (ED) for setting up the 
board. A complete list of all moves 
can be called up at the end of a 
game. 

Logichess is written for Camsoft 
by Kaare Danielsen and seems to 
provide an excellent opponent for 
beginner and expert alike. Our only 
reservation is that you need a 96K 
machine to play the game. What 
about a version for the 48K Lynx? 
Camsoft, it’s your move next! 

& & 

A RIVETING GAME 
OF SKILL AND TENSION. 
CAN YOU KEEP CALIV? ” 
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Panik 
Computer: 48K and 96K Lynx 
Price: £9.90 
Supplier: Camsoft, 33A Bridge 
Street, Cambridge CB2 |UW 

The name ‘‘Panik’’ cannot disguise 
its similarity to other aptly named 
games on other micros. Its lack of 
originality however should not 
bother the Lynx owner unduly 
since no other similar 
implementation exists as yet for the 
Lynx. Panik is another game which 
makes great use of ladders; perhaps 
Freud would have had something to 
say about that if he was still with us. 

Anyway, you are trapped ina 
labyrinth of floors, your only means 
of escape being interconnecting 
ladders to other floors. Stallking the 
corridors are... wait for it... 
Horrific Digesting Monsters 
resembling obese Pac-men. Your 
only means of defence against these 
inflated bundles of hot-air are to dig 
holes in the floor and create traps 
for them to fall into. Having 
temporarily trapped the monster, 
you can make its incarceration 
permanent by using your pick once 
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Family 
Finances 
Computer: Atari 400/800 and 
XLs (32K, disk required) 
Price: £29.95 
Supplier: Atari (UK) Ltd. 

| must admit to never really feeling 
the need to keep track of my home 
finances. Perhaps | never have 
enough of the green stuff to keep 
track of. What | have had a need for 
isa program that will allow me to 
itemise expenses and print out a 
detailed statement at the end of the 
year, all nice and neat for my 
accountant. Family Finances would 
seem to fulfill that need and more. 

To get the numbers out of the 
way first Family Finances allows you 
as many as | 00 expense entries in 
|3 categories and 20 income entries 
in |3 categories. It will record your 
annual household income and 
expenses up to a maximum of 
999,999.99 dollars (Il should be so 
lucky). 

This isan American program, so 
dollars it is. Perhaps Atari ought to 
be thinking of altering the program 
to take account of the XL series 
ability to print the pound sign. The 
program itself comes in two parts, 

again to fill in the hole. 
The display makes good use of 

colour, though using a black and 
white television isa slight 
disadvantage since the colour of the 
monsters indicates your possible 
score and the number of levels 
through which the monster must 
fall before he meets his maker. Red 
monsters only have to fall through 
one level, green through two levels 
whilst black ones have to plummet 
three levels to be killed. If by 
accident or design one monster 
should fall on top of another then 
both are killed instantly. 
Unfortunately there is no provision 
for joysticks. 

Digging and filling holes is by 
using ‘D’ for Dig and ‘F’ for Fill, 
although simultaneously pressing 

WHICH MICRO? JULY 1984 

Family Cash Flow and Family 
Budget. Atari has overcome the 
eternal problem of program and 
data disk swapping by allowing you 
to copy the program onto your 
own disk. This disk is then used as a 
combined program and data disk. 

Setting up the disk to your 
requirements is simplicity itself. The 
instruction manual is very well 
written and the program is menu 
driven and safety checks are 
enforced where necessary. 

The cash flow disk is divided into 
two parts, Expenses and Income. 
Both have virtually the same basic 
menu and functions available from 
the menu include Reviewing data, 
entering, changing and deleting data 
and finally print hardcopy. Each data 
entry can include the date, 
description of expense and the cash 
amount. Using the information 
gathered the computer can also 
detail finances by the year or by the 
month, displaying incomes set 
against expenses or accumulated 
totals. 

The Family Budget program 
allows you to set up and maintain a 
budget using the information 
entered in the cash flow program. 
After setting up an initial budget 
base the program will compare 
yor hypothetical budget with the 
actual figures and show you where 
you are under or over-spending. 
This, if you are dedicated enough to 
keep to the budget figures, will 
allow you to allocate certain 
monies, by the month or by the year 
to your expense titles. 

The cash flow program is 
excellent but unless you are 
prepared to go all out the budget 
program | can see little use for it ina 
family environment. As both disks 
are packaged together then you 
could suck it and see. The program 
really comes into its own when the 
owner is self employed and has to 
keep strict tabs on all his income 
and expenses for the revenue men. 

SPACE and L has the same effect as 
DIG and SPACE and P can be used 
to FILL. The sound can be muted or 
restored by pressing the ‘S’ key, and 
the game can be halted, to answer 
the phone or to take tranquillisers 
by pressing ‘H’. 

With its lack of joystick provision 
and the difficulty in remembering 
the necessary keys to control 
movement, the game is satisfactory 
rather than outstanding. The display 
however provides another fine 
example to those critics who say 
that the Lynx is not suitable for fast 
action games. Anything faster 
would be more than just a Panik, it 
would be...! 
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Dambusters 
Computer: BBC Model B 
Price: £7.95 
Supplier: Alligata Software 
Ltd, 178 West Street, Sheffield 
S! 4ET 

The theme behind Dambusters is 
the famous Second World War raid 
on the giant dams of Germany’s 
industrial heart, the Ruhr valley. 
Your task is to manoeuvre your 
bomber into position over the 
scrolling landscape and drop your 
bomb at exactly the right moment. 

As keen students of history will 
recall, the original attack was 
carried out witha novel design of 
bouncing bomb, which skipped 
over the underwater torpedo nets 
in the reservoir and struck the lip of 
the dam. The game reproduces 
these elements, making it difficult 
to aim the bomb accurately. 

To ease the task you have two 
sighting devices. A pair of 
converging searchlights shines on to 
the surface of the water, so that 
when the attacking aircraft is at the 
right altitude the two lights merge 
into one. Horizontal range from the 
dam is taken care of by a digital 
rangefinder — when this reads 
zero, press the button and a hit is 
assured. The rangefinder does not 
appear on some levels, however, 

) 

making the game much harder. 
The bombing run apart, the 

whole game is rather like a 
watered-down version of 
Scramble, witha scrolling 
landscape, gun emplacements and 
enemy fighters to dodge or shoot 
at, and four-way control of the 
aircraft on the screen. The graphics 
are rather basic, consisting of 
various user-defined characters 
along with a jagged green line 
representing the ground and a blue 
line representing the surface of the 
lake. Another drawback is the 
awkward control keys (no joystick 
option) which cannot be 
reselectable by the player. 

We’re not sure how long this 
game will hold the attention of 
most arcade freaks, as it is fairly easy 
and our testers were up in the high 
score table after only a couple of 
minutes. 

85 



)©)<QSneTware Rewiew 

Fruity 
Computer: Dragon 
Price: POA 
Supplier: Dragon Data, Kenfig 
Industrial Estate, Margam, 
Port Talbot, West Glamorgan 
SAI3 2PE. 

We do wonder on occasion why 
some pieces of software are ever 
published, and who buys them. It 

might be an interesting and 
challenging exercise for someone 
to try to write a program to turn his 
or her Dragon into a fruit machine, 
but we can’t imagine many people 
spending several pounds to buy 
someone else’s largely BASIC 
program. 

Not that there’s anything wrong 
with the program itself: it’s 
colourful, the graphics are 
impressive, and it includes the 

favourite nudge and hold features, 
but a gambling game where you 
can't cash in your winnings seems to 
lack a certain something — maybe 
it’llappeal to those who always 
lose, which, come to think of it, 
must mean everyone. 

You begin with 20 credits, 
optimistically referred to as |Op 
pieces, and pressing the Space bar 
sets the wheels in motion. The 
various winning combinations are all 
displayed above and to the right of 
the display window, and include the 
usual bells, bars, fruit and pound 
signs, with the added bonus of a few 
red dragons — get three of those in 
view for an extra-high ‘take’. As we 
said, these graphics are very well 
done and spin around most 
effectively, and even more realistic 
is the way your credits slowly get 
whittled away until you’re 
encouraged to keep playing by a 
little win. 

If you win over two credits ona 
game you can either gamble or 
collect these, and this applies when 
you're awarded nudges too. To use 
the nudges you press the number of 
the reel that you wish to nudge, and 
the up or down arrow for the 
direction in which you wish to 
nudge it. The reel numbers flash to 
offer you a hold, occasionally, and to 
use this you again press the 
appropriate number key, or the 
Clear key to cancel a hold. 

In the top right-hand corner of 
the screen there is a Fetures Table, 
a3 X 3 block containing the various 
symbols on the reels. The centre- 
row symbols are lit up on this, and 
then cleared or held randomly. You 
earn extra credits if you happen to 
get three ina row, but of course 
these credits are as illusory as all the 
others and although we enjoyed 
playing the game for afew minutes, 
its long-term appeal would appear 
to be about as limited as your 
chances of winning ona real fruit 
machine. 
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Carnival 
Massacre 
Computer: Atari 
Price: £7.95 
Supplier: Creative Sparks 
(Thorn EMI) 

It’s carnival day and everyone is 
enjoying themselves on the Ferris 
wheel and the Big Dipper. Two 
nasties are out to put a stop to all of 
this innocent pleasure, namely | 
Butcher Bill and Ruthless Rick. Your 
name is Super Sam and it is your 
place in the game to stop the nasties 
from murdering the happy crowd. 
Butcher Bill rides high above the 
Ferris wheels in a cable car. In the 
car with him is a supply of bombs 
which he throws down on the 
hapless citizens on the Ferris wheel. 
When hit by a bomb they will fall 
out. 

Super Sam is on the ground, 
underneath the wheel. His job is to 
catch the people as they fall out of 
the Ferris wheel. He must also 
dodge the bombs as they fall. After 
the wheel has been cleared Sam is 
armed with a gun and he can shoot 

French lis Fun 
| 
| Computer: 48K Spectrum 
| Price: £5.95 

| Supplier: CDS, 10 Westfield 
| Close, Tickhill, Doncaster 
} DNII9LA 

: CDS have released this computer 
equivalent of the holiday phrase- 
book, with a matching cassette 
called German Is Fun. The opening 
menu invites you to choose from 
nine options, these being a house 
scene, countryside, beach, cafe, 
street or school scene, an 
Opportunity to run through all the 
scenes consecutively, or to see 
sections on numbers and time. 

If you elect to have one of the 
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pictures there is a further menu of 
four options: Picture(s) only; 
Picture(s) with test; Phrases only; 
Picture(s) and Phrases. The first 
builds up the apropriate picture by 
adding an object at atime, with the 
English and French words displaying 
at the top of the screen. Thus on the 
beach you see beach, sun, ship, 
seagull, high tide, low tide, 
windsurfer, beachball, bucket and 
spade, parasol, windbreak, towel, 
radio and music (a quick burst of 
that familiar chanson, ‘| do like to be 
beside the seaside’). The graphics 
are quite good, but some of the 
words are displayed far too quickly 
for them to sink in, and the program 
is not very generous with its 
instructions. Only by pressing a key 

do you discover that you can skip 
through the drawing and words. 

The second option allows you to 
go through the words and be tested 
on either French into English or 
English into French, while the third 
option offers | 5 useful phrases in 
English, with their French 
translations available by pressing 
the ‘C’ key. As regards 
pronunciation, though, you appear 
to be on your own, soit helps if you 
can speak French before you try to 
learn it with this tape. The fourth 
option combines the first and third 
together. 

One fault is that some words and 
objects are displayed without their 
gender being indicated, and there’s 
a slight contradiction in the 

numbers section where the French 
for 90 is given as quatre-vingt-deux 
initially, but as quatre-vingts-deux 
on the revision. With typical English 
bluntness the sample sentence for 
requesting food in the cafe is ‘I’ll 
have steak and chips.’ 

Despite these little quibbles, 
French Is Fun does a reasonably 
creditable job of giving anyone a 
small holiday vocabulary, though 
when you can get a pocket phrase 
book giving you a hundred times 
the information at about one fifthof 
the price, you really have to ask 
whether this is the most effective . 
way to use your micro. 
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Bill out of the cable car. In the 
second screen Bill is assisted by Rick 
who plants bombs on the roller 
coaster. Once again you must save 
the falling punters. The game goes 
on like this ad infinitum. Things do 
get trickier for Sam and there are 
little touches on each screen to 
make things more difficult. 

| hate to say it but this one will 
bore the pants off most people. Its 
case is not helped by the repetitive 
music which will drive you crazy 
after a while. You can, of course, 
turn the sound down but then you 
cannot hear the bombs drop. 

Nice graphics, good sound if you 
can stand it but the game and 
subject matter leave a little to be 
desired. 
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Death Chess 
5000 
Computer: 48K Spectrum 
Price: £6.95 
Supplier: Artic Computing, 
Main Street, Brandesburton, 
Driffield YO25 8RL. 

Death Chess 5000 is an exciting- 
sounding title for a game, anda 
promising idea: when certain 
captures take place you go into one 
of six arcade games before 
returning to the chess game itself. 
We can’t imagine Grand Masters 
taking to it, but for your average 
home micro owner it could provide 
a bit of fun. Your average home 
micro owner, though, should also 
be aware that it’s impossible to get 
a chess program and six arcade 
games into one machine, and this is 
what lets the software down. 

You can elect to play an ordinary 
chess game at the start, and this 
offers you seven levels of play with 
response times ranging from 2 
seconds to several minutes. The 
copyright notice of 1982 also 
suggests the chess program is taken 
froman earlier Artic release, with 
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Chaser 
Computer: Dragon 
Price: POA 
Supplier: Dragon Data, Kenfig 
industrial Estate, Margam, 
Port Talbot, West Glamorgan 
SAI3 2PE 

Another in the Dragon Data 
“Young Learning’ series originating 
with Applied Systems Knowledge 
Ltd, anda valuable addition to the 
educational range as it isa program 
designed to teach the important but 
sometimes neglected skill of 
estimation in numbers, and aimed at 
children from 4-| |; although 
judging by the difficulty we had with 
the hardest of the four skill levels 
that upper limit is fairly open- 
ended. 

Touse Number Chaser, a child 
needs to have gone some way 
towards mastering the 
multiplication tables, and the 
program’s intention is to develop 
that skill so that the child has some 
understanding of the answer he or 
she is giving (ie, it is one thing to be 
able to parrot that the answer to 
five times six is thirty, but fora 
younger child estimation is 
important to reinforce where that 
number comes in the scheme of 
things: is it nearer to 29 or to 392). 
For older children the value 
changes towards something of 
more practical use in everyday life: 
if we've tried to multiply 60 X 29, is 
the answer likely to be just under 
| 800, just under | 8000, or what? A 
difference of a factor of ten might 
seem one that nobody could get 
wrong, but asurprising number of 
people do, as any trip abroad with 
its attempts to convert a foreign 
currency will tell you. 

Number Chaser works by 

the ‘death’ element added. The 
program will recommend a move if 
you're stuck, and you can also load a 
previously saved game or arrange 
the board yourself if you wish. 
You’re given these options after 
you’ve chosen whether to play 
ordinary or death chess, though one 
drawback is that you can’t go back 
to switch from one to the other 
without reloading. While the 
program seems to play a reasonable 
game, it obviously can’t provide as 
tough an opponent as one without 
attempts to add arcade games. The 
graphics are also a little unclear, 
with the board only occupying 
about a quarter of the screen. 

If you elect to go for death chess 
then the pawns become tanks, with 
the king, queen and bishops looking 
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displaying a four-lane race-track, in 
which you can race a motor cycle, 
jalopy, stock car or racing car, 
according to the difficulty level. At 
the top of the screena 
multiplication sum appears, with 
four possible answers underneath, 
one above each lane of the track. 
You must move your vehicle by 
joystick or keyboard into the lane 
with the number nearest the sum’s 
answer, and if you’re correct you 
move slightly ahead of the vehicle 
chasing you, or if incorrect you slip 
back a little. Slip back too far and 
there’s an almighty crash anda 
flashing screen, while if you 
continue to get questions right you 
inch forward to the top of the 

like refugees from Space Invaders, 
making it initially confusing to keep 
track of what’s what. Not that you 
can take this version of chess too 
seriously, with the constant 
interruptions and reaching for the 
joystick every two minutes (you can 
have keyboard, Kempston or 
Interface 2 for control). 

To describe the games as ‘arcade’ 
is stretching a point, as they are all 
extremely simple and scarcely set 
any challenges. If one piece captures 
its opposite number then you get 
one of five games, according to the 
pieces, but ifa piece takes a 
different piece then you get the 
most boring game of all, which is 
simply you firing up through a wall 
at an invader firing down at you. 
Obviously you get this quite a lot, 
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screen, your speed increasing as 
displayed ona speedometer at the 
bottom, until you reach the top and 
enter the home straight to cross 
the finishing line and be greeted by 
several people running out to clap 
their hands in congratulations. 
You’re also givena time for 
completing the course, anda 
grading for it. : 

Questions range from 2 X 3 and 
5 X 5onthe simplest level, for 
example, up to 56 X 73 and 55 x 
61 on the hardest. A well-designed 
and useful program, that’s also fun 
to play — worth buying. 

& 

and it becomes tedious in the 
extreme. Hard to see Death Chess 
5000 doing well — chess lovers will 
want a proper opponent, and 
arcade fans will be disappointed. 
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Carpet Capers 
Computer: 48K Spectrum 
Price: £5.95 
Supplier: Terminal Software, 
Derby House, Derby Street, 
Bury BL9 ONW 

Terminal Software is an 
unfortunate name for a company, 
but we hope it doesn’t predispose 
us to dislike their products. After 
being unimpressed with their 
earlier ‘adventures’, Vampire 
Village and Space Island, their first 
arcade game for the Spectrum 
sounded more promising from the 
cassette cover: nine screens of fast 
machine code action, sound effects, 
high-res flicker-free graphics, and 
so on. The scenario, too, seemed 
designed to appeal to our sense of 
humour: you’re meant to be laying 
white carpets at the Manor, and 
keeping yourself well provided with 
tea and sandwiches at the same 

time, though unfortunately your 
apprentice is a bit on the simple side 
and insists on tearing the carpets up 
again, while rival firms are trying to 

World Cup 
Computer: 48K Spectrum 
Price: £6.95 
Supplier: Artic Computing, 
Main Street, Brandesburton, 
Driffield YO25 8RL 

At first we couldn’t decide whether 

this piece of software was two 
years early or two years late in 
appearing, but we looked forward 
to it anyway, being a graphics 
representation of a World Cup 
knockout tournament for between 
one and nine players. In the first 
round there are | 6 teams 
competing, so you may find yourself 
drawn against the computer ora 
friend, if there are several of you 
playing. For the solo player, the 
computer provides an opponent 
every time as you try to battle your 
way through to the final — having 
chosen your team from the 40 
names on offer — including such 
stalwart footballing nations as Iran 
and Tasmania (don’t write in, we 
know Tasmania isn’t a nation). 

Control is by the keyboard, 
which is tricky for two players but 
not impossible, or using a 
Kempston or Interface 2 joystick. 
You can elect to have the music on 
or off, with off being an appropriate 
description of the abysmal attempt 
at reproducing the theme from 
‘Match of the Day’. Other features 
include Pause, Abort, and a Practice 

Mode of one game before you 
embark on the World Cup proper 
— your teams being composed of 
six-a-side. 

The most important question, 
though, is just how good is it? The 

)0@)<Q@SorTware Rewew 
muscle in on the action and lay 
carpets of different colours. 

As well as keyboard control 
you’re told you have a joystick 
option, though they don’t say which 
joysticks are supported. It worked 
with our Kempston, however, and 
we were soon on the first screen, 
The Hall and Cloakroom, the other 
screens being different rooms in the 
Manor, which you get to through 
connecting doorways, provided 
you ve picked up the key and have 
reached your target points for that 
room. Points, or rather pounds, are 
earned at the rate of £1 for each 
square of carpet laid, with a bonus 
of £50 if you can manage to cover a 
rival carpetfitter. There are also 
tacks, hammers and cutters lying 
round the place, which you can also 
collect, and the tea and food you'll 
need to keep going. 

As you move your character 
round the screen, the square behind 
you changes to white, and the first 
thing you learn is not to carpet 
yourself into a corner, otherwise 
you have to wait for your 
apprentice to get round to 

We hestitate to say this as there is a 
great deal of programming skill 
gone into producing the game, and 
it’s unlikely you’d get anything 
better out of a Spectrum, but after 
the joys of the Commodore Soccer 
cartridge, this does leave a lot to be 
desired. The ball tends to go 
ballooning out of play quite a lot, 
and it’s often hard to tell whether 
it’s going away from you or nearer 
to you because of the perspective. 
Your control is with the player 
nearest the ball, and an awkward 
by-product of that is that 
sometimes players take throw-ins 
to themselves, as they are obviously 
nearest the ball at the time. it’s also 

sometimes very unclear what’s 
going on when two or three players 
get close together due to the fact 
that the graphics characters 
overlap, with players even 
disappearing completely on 
occasion. There is also a distinct 
advantage in the computer’s favour, 
as its players can catch you when 
running from behind, but your 
players can’t catch the computer’s. 

The half-time break is also much too 

long, but this gives Artic time to 
plug their other software. 

A group of friends could have a 
great deal of fun with this game, as 
long as you don’t mind its 
limitations, but it’s Division Two 
software rather than Division One. 

removing the carpet that’s 
hemming you in. The game is fun for 
a while, but we soon became tired 
of it. The graphics are of the 
simplest matchstick-man variety, 
and when you get to later screens 
where there are several rival 
carpetfitters also bouncing round 

Quack a Jack 
Computer: Oric 48K/Atmos 
Price: POA 
Supplier: Severn Software, 5 
School Crescent, Lydney, 
Gloucester GLI55TA 

Red Jack the famous Pirate Duck 
needs your help. He is trapped in 
the palace dungeons and needs you 
to guide him out and, of course, 
grab as much money as possible. 

The screen display shows the 
floor of each dungeon you enter. 
These are, quite naturally, made up 
of flagstones which, quite 
unnaturally, crumble as you walk 
over them thus isolating parts of the 
dungeon if you are not careful. 
Once you arrive ina dungeon you 
have to break a certain number of 
eggs that appear in random 
positions by walking over them. 
Once they have been broken you 
go to the next level. 

Dungeons being the nasty places 
| they are, tend to contain unsavoury 
characters and these are no 

the place, it’s hard to tell quite what 
is going on and which particular 
little matchstick figure you’re 
actually trying to control with the 
joystick. 

Duck Soup! Fortunately cooking 
pots do not move (until level | 3 
that is) but chasers do. Each level 
has anumber of these scattered 
around and they pursue you with 
increasing speed and accuracy as 
you move up through the levels. 
Finally there is money to be found 
onsome of the flagstones and 
walking over it will give you extra 
points. As you rush around the 
dungeon breaking eggs and erasing 
flagstones you may find yourself 
trapped by your own trail. If this 
happens you can sometimes rotate 
arow of flagstones to create a path 
to get you out of trouble. 

As if all this were not hard 
enough, if you do not break the eggs 
within a certain time (a clock ticks 
away at the top of the screen) they 
hatch into Terraducktiles. These 
have a great liking for duck and 
cannot be avoided. 

There is no limit to the number 
of screens so the game might seem a 
little repetitive after a while but the 
quality of the graphics and sound 
certainly make it worth buying. 
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exception. Cooking pots are placed 
randomly on some flagstones — ge Se 
walking over one of these results in answer, unfortunately, is ‘not very’. 
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Twinkle 
Computer: 48K and 96K Lynx 
Price: £7.95 
Supplier: Gem Software, The 
Maltings, Station Road, 
Sawbridgeworth, Herts 

With the almost tranquil title 
‘Twinkle’ you might be forgiven for 
thinking this was an educational 
game for the under-fives. Apart 
froma certain galactic connection, 
there the similarity ends. Twinkle is 
a fast action game which would 
leave the under-fives still sucking 
their thumbs. 

Apparently you have just 
detected waves of unarmed aliens. 
Although they have no means of 
direct attack (which you have), they 
are heavily shielded and 
consequently can survive a head on 
collision which would prove fatal to 
your craft. There are three 
different types of challenge, the 
easiest (!) of which is the 
straightforward destruction of a 
wave of aliens. The second is the 
need to refuel by successfully 
docking with a moving tanker at the 
same time as navigating a force field. 
The third challenge involves the 
alien ships once again but this time 
they are even more difficult to 
destroy. 

With this type of game a joystick 
isan essential requirement. The 
Lynx equipped with a suitable 
interface can cope with this and 
Twinkle has the option of being 
joystick or keyboard controlled. 

Olympic Skier 
Computer: Commodore 64 
Price: £5.99 
Supplier: Mr Chip, 9 Caroline 
Road, Llandudno, Gwynedd 
LL30 3BL. 

Here at Which Micro, there are 
two kinds of people, the skiing nuts 
and those who wouldn’t go withina 
hundred yards of the piste. The 
former category spends the whole 
year waxing lyrical about their last 
skiing holiday and their next skiing 
holiday, so you can imagine the 
interest caused by this new game. 

Fortunately for Mr. Chip, your 
hyper-critical office experts were 
greatly impressed, and even some 
of the non-skiers could be seen 
having a go. 

You control the skier using 
either the keyboard or the joystick 
(joystick is easier), as he jinks down 
the slalom course turning between 
the flags and avoiding the obstacles. 
Up and down movement of the 
stick controls the speed of the 
skier, but even travelling as slowly 
as possible it is a real challenge to 
complete the slalom successfully. 

Scoring is ona timed basis, but 
accuracy must come first as there 
are severe penalties for missing 
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The joystick controls are self 
explanatory with the keyboard 
controls alalowing for left or right- 
hand players. You are given five 
ships and there are three skill levels. 
There is also a Hi-Score Table but 
unfortunately this cannot be saved 
from game to game. 

The presentation of the game is 
what we have come to expect from 
Gem Software — excellent. Whilst 
others have been quick to criticise 
the Lynx for its faults — slow 
screen handling etc — Gem has 
gone out and developed games 
which not only are outstanding on 
the Lynx but which dwarf similar 
games on other micros. 

& 

turns, and you are disqualified if you 
miss more than three. 

After the slalom comes the ski 
jump. This is perhaps the trickiest 
event, as only a perfect landing 
allows your jump to gain points. 
You have to press the fire button 
frantically to gain speed as you slide 
down the take-off ramp. and then 
manoeuvre yourself into the right 
attitude for a perfect landing. 

The third and final event is the 
downhill. This time there are no 
pairs of flags to manoeuvre 
between, but piles of logs block the 
way and you have to jump over 
them to stay in the running. 

Throughout the game the 
graphics are first-rate, and the 
sound effects are as good as only the 
Commodore 64 can make them. A 
rich vein of humour runs through 
the game, and this is one of the 
elements which makes it unusually 
compulsive. For example, every 
time you hit an obstacle, a 
helicopter whirrs overhead and 
picks you up on astretcher. 

One of the most addictive games 
available for the 64, this should find 
its way on to the shelves of every 
Commodore fan. 
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Carrier Force 
Computer: All Ataris 
Price: £44.95 
Supplier: Home 
Entertainment (Atari) Centre, 
Birmingham. 021-643 9100 

Carrier Force is a major advance in 
the realm of wargames for the 
home computer. The price is high 
but the amount of detail packed 
into this game is incredible. 

Carrier Force takes you to the 
Pacific in 1942. This was the time 
that the great Carrier battles were 
being fought by the Americans and 
the Japanese. All four of the major 
battles feature as scenarios in the 
game. Santa Cruz, Solomons, Coral 
Sea and Midway can all be recreated 
down to the finest detail. 

All the ships and planes that took 
part in the engagements are 
available to the players, even down 
to the lowly seaplane tenders. The 
game does not, however, loose any 
playability. Most of the ships will be 
grouped into task forces, but if you 
want to break up a task force then 
the option is available to you. 

You have further options in the 
game set-up — two player or one 
player, the computer playing the 
Japanese. There are four levels of 
difficulty, a choice of scenario anda 
historical or random set-up. 

The name of the game is to locate 
the enemy fleets before they can 
locate you. My nails have been 
chewed to the quick when the 
Japanese have located my carrier 
forces and | am still in the dark, 
groping around with my seaplanes 

desperately trying to find theirs. 
Once located the battle is only just 
beginning. You must now manage 
your airborne resources to the full. 
Each carrier has a limited 
operations capability and this will 
vary depending on how close you 
can sail your task force into the 
wind. Juggling incoming and 
outgoing flights can become a full 
time operation. | have often loaded 
the decks with a strike only to 
realise, usually too late, that a flight 
must land. Losing a dozen planes 
when they ditch in the ocean is a 
major blow to your chances. Each 
aircraft has a limited range, and 
once again this must be taken into 
account when flying off an attack 
group. The result of flying too far is 
a watery end. 

Combat is taken care of by the 
computer. Each aircraft has a 
bomber accuracy level and ship 
strikes will depend on this level. 
Surface combat between ships can 
also take place with the same 
degree of complexity. 

Included in the game box are full 
rules and two plastic covered maps 
with which you can keep track of 
the action. Games can be saved and 
resumed later. This is an essential 
feature as games can take anything 
from four to ten hours to complete. 

A complex but satisfying 
simulation for all fans of wargames. 
The number of strategy options 
open to players is immense and it 
will take many hours of play before 
you explore them all. 
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THE 
DEVASTATING 
NEW GAME 

BBC (Model B) 

Alligata presents a superb range 
) ofsoftware products that are 
=» designed specially for you. Games 

that cleverly combine full machine 
code and high resolution, full 
gioue eens to create hours of 
fun and excitement. And utilities 
hat have been developed to open’ 
ew doors and help get the best 
m your BBC (Model B) micro. If 
to be outstanding quality and 
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_DAMBUSTE 
COM 
WIN A TRIP 
TO GERMANY 
The highest scoring playeron 
Dambusters will win a free holiday in 
Germany accompanied by a friend. 
Full details and entry form are 
available with every Dambusters 
program. So hurry, get your copy 
today and start practising. 

ALSO AVAILABLE 
B19 NEANDERTHAL MAN £7.95 
Relive the dangers of primitive man 
— whilst foraging for food for your 
family you've only a spear to protect 
your family from the prehistoric 
monsters. 

- BO7 LUNARRESCUE £7. 95 | 
Land your moon buggy 2 
_ precious cargo, « 

alue for money then 
: your choice. 

Harried by night-fighters, bombarded by heavy anti- 
aircraft fire pilot your bomber through the treacherous 
valley and deliver the revolutionary bouncing bomb 
on its path of destruction. 
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The ideal opportunity to improve your 
technique in a sophisticated program where 
the computer bids and plays the other three 

ds. 

Qualify in under 60 seconds for the race of a 
lifetime — fantastic speeds, death-defying 
manoeuvres and a narrowing circuit — an 
exacting challenge for a future world 
champion. 

A superb action packed arcade special. A 
really fast implementation of the splendid 
‘centipede.’ Features include spiders, t 
mushrooms, centipedes and the mushroom ' 
oisoning scorpion affectionately known 
S ‘Brian.’ 

Fight your way through four action packed 
levels of attack from se menacing phoenix 
and battle armed eagles, before you can 
blast to destruction the heavily armoured 
and strongly defended Eagle Empire. 

Despatch is normally made on receipt of order and 
should reach you within 7 days. 

*payable to Superior Systems Ltd., 178 West Street, Sheffield $1 4ET. 
tallow 75p for post and packaging. 
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Alligata Software Ltd. 178 West Street, 
aa MOM sheffield 51 4€T. Tel: (0742) 755005 | 
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Open 6, London 
8.30-6pm Bridge Walk 
Mon to Fri 

& 9.00-1pm mee SE1 
Sat 

403 1988 Closed on Satur- 
days preceding Bank 

Holidays 

Hover Bower......... £6.50 
Mutant Camels ....... £6.50 
Revenge Camels ...... £6.50 
Gridrunner........... £4.00 
Hungry Horace........ £4.95 
HOODIE C4 fee es £12.95 f chuckie E gens £5.90 Zi oi _.... £4.30 The Birds. . 

G/Master Chess...... Armageddon 64....... £5.90 Jungie Fen 5. £9.99 preada algo Apocalypse 
Krakatoa ....... £4. Jumping Jack ..... £4.50 Nebular.... é ; Megahawk ........... £5.95 Rollerball ............ aps Sipteat inagas, Chee aaa een 

Exterminator. ......... £5.95 Chinese Juggler....... £5: Voodoo Castle £8.95 Molar Maulers £4.50. Transylvanian Twr 
Hustien ee £5.95 Mr Wimpy adhe ee ey cue Ca £5.90 Presa ame ret sou Layee “ a smal d 

; venturetan . A we : Kick 9): Ser a nee ene £5.95 Hunchback Aealaee aee ae beN Be £5.90 FE  Tavcie thelence 0s wel cate teri al. 
Widows Revenge...... £595 Metroblitz 005 £6.95 f Siab Dab £4.95 All D/siders .. £5.95 Megapede 

S/King/Valley. £8.50 Neoclyps. 2... eed any ae See OR 
ONCEGR a2 ss es) £4.95 Krystals/Zong......... £6.95 snooker £455: Colessal Ade: 20. ea ee 
3D Tanx............. £5.95 Aquaplane............ £6.95 | Dimension Dest £4.95 Lords of Time. £8.95 Push Of 
OUR IPING Se SS £5.95 Purple Turtles......... £6.95 0 Tere pot fi aie og a So eee 
Quest/Herd.......... £6.95 Ring of Power........ £8.95 | Go to jail £5.00 Dreadnought £4.95 Gangsters 

i Morris/Bikers £5.00 Priveteer . £4.95 Plunder Fabulous Wanda...... £6.95: (Hilenith os £13.95 Pepe Cai ee mae ; 
Egbert ie aerate eager eae £6.95 Bugaboo...........3. £6.95 Yakzee £4.00 Classic Adv X £5.95 Camelot ; : is 

Maw ane Sood ana ge ate é PUNE O Re cia kup eck eee sai Bunny-Eta £4.00 The Hobbit £12.95 Smuggler. 
Krazy Kong........... £6.00 Trans. Tower.......... £5.50 oor ce ree bdr ages ty paper renge ol 
Patti po tit ute ae aie £6.00 Ship CELINE!) ic es £5.50 Cavefighter. .. £4.95 Evolution. _... £4.95 Lunar Jetman 

je ‘ 3 Styx 4 £4.95 Spaceshuttle £8.00 Tranz Am 
a Seer a epee Oty pe Everest Bee PAC He aS Vag trae The Castle £5.95 Lunar Crabs £5.95 Cooie. 

MRE ee My pat 9 Defender 64.......... £6.00 Zoids................ £6. Birds & Bees. £5.95 Death Chase... .. £5.95 JetPac .. 
Blagger 64............ £6.95 Siren City............ £G08 MAR ia e kere. Mens £6.95 | Black Crystal ..., £6.50 Haunted Hedges . £5.95 Psst .. ; 
Squahafrog oS OEE Te Ya £6.95 tokens Of Ghall....... £6.00 Manic Miner.......... £6.95 Vevenic Dong “ tne Sagon Fe Racing eines 

> os gal atime ot rap Vortex Raiders........ £6.00 Crazy Balloons........ £6.95 9 Devil rides in £4.95 knockout... ES ae Ghost Town 
“ayaa eh Siva eee apna ‘272 Heroes of Karn........ £6.00 Besieged............. £9.95:5 he Cot... £4.50 Laserwarp . --+++- £5.95 Robber. 

Moon Buggy.......... £6.95 assembler 64......... £650 such A Wek £8.95 Sarloree 7 seth: at Pat/Postman. iy Pompeu ss 

Galaxy ..... Pen Sy peg China Miner.......... £6.00 Time Traveller ........ £8.95 Gangsters £495 Paradroids. £5.95 ohenen Seven. 
ime TOK eos. ; F under 4.95 Mad Martha I! £5.95 pedes 

a iced £6.95 Arcadia 64 A, wari eae aes £4.50 Word Power.......... £8.95 Smuaggier £4.95 Battle of Britain . £4.95 Sheer Panic 
ONE. eee eee eee - Lords of Time adece\ee Jeo it's £8.95 3D Glooper bis ie avaLe Vepatay eee £7.95 Byte : £4.95 Corridor of Genon £4.95 Android 1 

SKPMMOIO Gs Soa ees £6.99. “Guewhal - oo GO MA ce eye ee £7.95, Camelot .. £4.95 Knot In 3D £4.95 Android II 
Mothershi £6.95 ore ae Magic Meanies £4.95 3D Tunnel. £4.95 Young Learner | 

P Ae org ee, AAS > Colossal Adv aia eter, Wik Birk £8.95 Jammin WD cute ae lhe ki aca e £5.90 3D Painters £4.95 Draughts £4.50 Young Learner | 

Motor Mania ......... Bem MEME id fd en RS £6.60 Super Pipelines ....... £5.90 Spectrum Safari £4.95 Chess £7.95 Primary Arithmetic 
z Superchess I! £8.95 Pogo... £4.90 Star Reader 

: Lazerzone ............ £6.50 Altair 64 ............. £6.50 Backgammon £4.95 Ko £4.90 Star Reader B.. 
Bridge Player £7.95 Hameiinck £5.90 Jungle Maths 
Bridge Mr Wimpy. £5.90 Learning Series | 
Tutor (BEG) £4.95 Royal Birkdale £5.90 Learning sabe 4 
Bridge Robotics £4.90 Leami eries Ul. 
Tutor (ADV) £4.95 Digger Dan. £4.90 French ie aa 

. Pinball Wizard £4.95 Transversion .. £4.90 German Master : 
Fi POPOL We be a ae EEE EY Handicap Golf . £4.95 Eskimo Eddie £4.90 Inter English | ; 
sleet Bite & ene tt Nacho arene riser Test Match £4.95 Chess the Turk _. £7.95 Inter English 1... 

PROGRAMMING 1 ..... £17.95 THE GOLDEN BATON. ... £8.95 ts i Nh hare eS ee pe 
‘ ug Glug.. £4.95 Hunter Killer. £6.95 Maths tl (9-13) . 

ene ments; : Eon ge Gomme een Cylon Attake ..... £6.90 ACORNSEFT Games Rommels Rev £5.50 Scrabble £12.95. Starterwordsplits 
CONVERS'L GERMAN. . . £37.95 PULSAR 7 . £8.95 m Cc Invasion Bodysnts . £5.50 Flight Simulation £6.95 Grammar Tree !. 
Uprpe aB Sacitacn Si eres he sa pus sccr OF DEATH £8.95 Chuckie Egg Poe esienn te £6.90 iene Hall of Things res Chequered Flag. .. £5.95 pyrene ates H 

y : : . Doo Dungeon Master £6. Horace & Spiders...... £4.95 eve mistry 
PAINT. . : £27.95 ARROW OF DEATH Bugblaster....... £6.95 Scie Pies Fighter Pilot £6.95 Hungry recace £4.95 French Mistress B 
JUGGLES RAINBOW £20.95 PART 2. £8.95 ale Night Gunner £5.95 Horace/Skiing .... £4.95 German Mater B 
JUGGLES HOUSE .. £20.95 TEN LITTLE INDIANS 48.95 | Iwin K’'dom V.... £8.50 Golden Baton ay Hopper... £4.95 reper a i 

NON «ed i CIRCUS £8.95 : Time Machine 95 Space invaders £4.95 quations. 
CALARAR iy os THE WIZ OF AKYRZ 4g95 § Dictator......... £5.95 Maziacs £4.95 Meteor Storm... £4.95 GCE Geomerty........ sik Ree ais) y= : ‘ Startrek 3000 £3.95 The Chess Player £5.95 Maths Il (Advanced)... EASTERN FRONT .. £17.95 PEREUS & 747 Simulation ... £6.95 pcb pa ne: ee emaaies Oto 

oe ee Abt: Bho hc a Scuba Dive ; £5.95 The Snowman £5.95 Chemistry (O Level) } LONE RAIDER £12.95 FEASIBILITY EXP... £8.95 # German Mr B..... £8.95 longid Trouble aaa eee a eae lg a Bg 
POLE POSITION ....... £27.95 THE TIME MACHINE £6.95 fe Mins A £8.95 Harrier Attack bas Laeatiene 505: - Sinmreedé 
PACMAN £17.95 O'RILEYS MINE £12.95 renc IssA.... £8. Pyramid... £4.50 Bugaboo .__ £595 Fifth... 
DONKEY KONG. . .. £22.95 ZAXXON £12.95 Bf Erench Miss B £8.95 Doomsday Castle . £5.50 3D Ant Attack £5.95 The Quill 
MISSILE COMMAND ... £17.95 ACE £6.95 ws ibs sens Skull... ... £5.95 Xadon......... £5.95 Hi-Soft Pascal. 
COMPUTER CHESS £17.95 DIAMONDS £8.95 f Colossal Adv ..... £8.90 3D Seidabb Att .. £4.95 Aquaplane. .... £5.95 Devpac3........ 
SCRAM £19.95 BATTY BUILDERS £8.95 Nightflite tl... - £6.95 Timegate. £6.95 Melbourne Draw. : 
jOUST £22.95 CAP'N STICKYS GOLD .. £8.95 § Snowball ........ £8.90 Heathrow ATC £6.95 Dragonsbane £5.95 M-Coderll........... £8. 
STAR RAIDERS £17.95 HYPERBLAST! £8.95 - Alchemist £4.50 Potty Painter . . £495 Editor ee i . £8. 
DIG DUG £22.95 TAROT(INC.BOOK). _. £8.95 Lords Of Time... . £8.90 sacha : ne eee toe a a roe da nitor.... =a 

SPACE INVADERS £17.95 KRAZY KOPTER . £8.95 £4.90 steel ; cer Lords.......... £4. fs bere eS 
BASKETBALL £17.95 CAVE RUNNER... ER SG Be ee ye i it te : 
SUPER BREAKOUT £17.95 wen RereaniGs anes Man tn The Hat... £4.90 = Ti Cc KS 
DEFENDER £17.95 JET BOOT JACK £8. 
Qix. £17.95 KOALA (GRAPHICS) 3D Munchee..... £4.90 Apocalypse....... £8.95 
CAVERNS OF MARS £17.95 PAD. £79.95 j 

ri eta oe ee ee Se anll Sisdueliipainic teats opi igh a SE pls PORT eee es PA Pica ht stata eatatie as TENNIS £17.95 SPACE SHUTTLE £7.00 i . PRR P REPELLANT E EIA ALTE 
RALLY SPEEDWAY £25.95 Q'BERT £2995 | Dogfight......... £8.95 Transistor Rev... . £6.95 PEER : 

RRS tay fommcoes’ <7"; eeeee pomoon Sally... £098 Gorh. p<... 15). ae Quickshot | Quickshot II 
PREPPI £14.95 FROGGER..... mys: 60h er | ae £13.95 Tiome Traviler.... £8.95 . 

BLUE MAX. £25.95 : Commodore/Atari.............. E1095: 2 2. £12.95 PREPPI ll... £17.95 VU-Fil £413.95 Besieged £8.95 
GALLERY OF DEATH £5.50 DARTS _ £14.50 “Fil€ 2.2... . ged......... . 5 h rf £21 95 
WHITE BARROWS £5.50 KICKBACK. ............ £17.95 Just A Mot....... £8.95 Spectrum with Interface ........ CIPS: tena’ ‘ DETECTIVE £5.50 JIGSAWS e14.95 § Music Procs..... £13.95 Jus 
PLANETFALL £9.50 COMPUTER WARS £2495 Beeb Art........ £13.95 Hunchback....... ; i 3 § ANETTA see, Cera en AOS 5 «eae BBC with Interface............. (£22.95 ....... £24. 

IF YOU CAN'T SEE THE PROGRAM YOU WANT PLEASE PHONE , WE MAY HAVE IT IN STOCK 

There's MORE at historic, picturesque London Bridge Walk 
than Vic Odden's friendly service, wonderful prices, wide choice and staff so 
expert they possess disk drives for brains. NOW there's a FREE TAPE with every 
software cassette purchased before June 31st Store your favourite 
programs courtesy of Vic Odden! (But remember, this offer is only valid on 
production of this advert). 

INSTANT 
CREDIT 
UP T0 

( MAIL ORDER 
SERVICE 

All mail order & phone enquiries to 6 London Bridge Walk 403 1988 

aes we 

—_ 

< 4 000 i RE TE PE ee emma err Gigs te) Re Gk a ey ror mee 
O Access, Visa, Trustcard & 
ba Creditcharge orders can be AGGPOSS 2.06 c ccc sccccnesstenecasven@enee en ents vunsieastinbiansehdcsee icc tainevecens 
zs v aingprag ona Med Want to update your sath yo nedneh cha dH eniaaig Mai Vigheatae ak Hegel Ss etal apa nnn aes 

/ phone on , duri ‘ : 
le WieOdiian’s normal working hours. There Pumrchwrmre de VOU wi ao ic i ce ad ee Ba te ee 
g ¥ ) Otmer shop | IS wie on any credit | you up to £1,000 Ins- | Mail 

pe / ea ua tant Credit .plus Part /.~*0 Bridge ALL MAIL ORDERS to 
1 Or ete 6 London Bridge Walk, Exchange. Just call or | Order 

oS 7 epetuipodcbase vant write for details. Prices correct at time of going to press E&OE All offers subject to availability 
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RADIONIC CNS 
Price: £200 
Use: Home 
RAM: 16K 
Colour: No 
Language: BASIC 
Interface: Centronics + own 
Supplier: Radionic Microsystems Ltd 

Avondale Workshops 
Woodland Way 
Kingswood, Bristol. 

One of the applications many 
people would like to tackle with 
their home micros is controlling and 
monitoring various environmental 
aspects of their homes. This 
normally requires a high degree of 
electronic knowledge to handle the 
interfacing of the computer to (say) 
alight switch — the potential 
hazards of messing about with mains 
electricity are obvious. 

The Radionics CNS, however, 
goes a long way towards making 
this kind of application safe and 
simple enough for most reasonably 
intelligent enthusiasts to have a go. 

From the point of view of the 
existing computer enthusiast, the 
CNS may seem a little crude. It isa 
Z80 machine running the Tandy 
level Il variant of Microsoft BASIC, 
and all the old Tandy programs will 

WHICH MICRO? JULY 1984 

run. This means a reasonable 
amount of games and utility 
software is available, though the 
low-resolution monochrome 
display now looks rather dated. 

Where the CNS comes into its 
own, however, is as a computer for 
controlling external devices. The 
essentials are all there —a 
Centronics printer interface so that 
you can get a hard copy of whatever 
the computer has been doing, a set 
of ten control ports which can 
receive impulses and send them 
back in response, and a real-time 
clock which lets you time the 
computer’s actions precisely. The 
number of control ports can be 
expanded to 22 internally or 25 
using an expansion interface. 

One of the most insidious 
problems facing a computer which 
is expected to run non-stop for 
several weeks at a time is the risk of 
overheating. Radionics claims to 
have overcome this with a large 
heat-sink connected to the metal 
case of the machine. 

The documentation includes 
details of several projects, and if you 
are unsure of your soldering 
abilities, Radionics will sell you the 
circuitry ready-made. Similarly, if 
you don’t want to type in the 
program listings, the control 
software can be supplied on 
cassette. 

TATUNG EINSTEIN 
Price: £499 

Use: Home/office 

Colour: Yes 

Interface: RS232, Centronics and 
others 

Supplier: Tatung, Bridgnorth, 
Shropshire WV 15 6BQ. 

The Einstein is another entrant to 
the growing ‘professional 
computing’ market. It is aimed 
between conventional home 
computers and small business 
machines, by offering the features 
required for serious use of a 
computer system. 

For your £499 you get a Z80 
based micro with 64K of user RAM, 
a separate |6K screen display and an 
8K ROM chip. One 250K 
(unformatted) three inch disk drive 
is supplied as standard — one 
peculiarity of the three inch format 
is that the other side of the disk can 
be used for storage, purely by 
flipping it over. This effectively 
halves the number of disks you will 
need to buy. Even adding a second 
drive and Tatung’s £240 TM-01 
monitor does not raise the cost 
over £1000. 

The hardware specification of 
the Einstein is very conservative, 
but this could well be seen as an 
advantage when more sophisticated 

designs have recently been 
noteworthy for development and 
delivery problems. The Z80A 
central processor, the Texas 
Instruments video processor and 
the Gl sound chip are all well known 
— indeed, the specification is 
generally similar to that of the MSX 
machines soon to appear. 

A useful side benefit from the use 
of a Z80 processor is the potential 
for running the CP/M operating 
system. 

Tatung has not followed in 
Amstrad’s foosteps by licensing 
CP/M directly, but the proprietary 
operating system, Tatung/Crystal 
DOS, is claimed to provide an 
environment in which CP/M 
programs can run. It is not yet clear 
whether Tatung intends to provide 
the 80 x 24 character screen 
display normally required for CP/M 
software, or whether the software 
will have to be adapted to suit the 
machine’s standard 40 X 24 or 32 x 
24 displays. 
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List price interface | ’ 

one time | 7 

£229 green| £229 Home/bus_ | 64K 32K Parallel 27 27 

jen jen toe le hhlhU 

Acorn Electron £199 a 

: cation 

BBC Model A £330 RS-23 & centronic 
cation 

BBC Model B £399 £399 Home/edu- | 32K 32K RS-423 
cation 

£199 Home/busi- | 64K 20K RS-232C 
ness 

£140 Home 

£170 Home 48K Centronics exp port, 
Hi-Fi RGB Monitor 

UHF TV cassette 

16K 

16K 

£240 Home/busi- | 64K 4K Own 
ness 

Home/busi- | 128K 32k car- RS-232C 
ness tridge 

£69.95 RS-232C 
20K 

e140 RS-232C 

case 0 
**cassette £39 *** special offer ‘‘starter pack” includes 16K 

Z¢\< 
3 2 —“ 

Own (plus |) Full colour 3 

i 
Full colour 8 

CGlL M5 £150 

Colour Genie 

Commodore 64 £229 
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Commodore Vic 20 £140 
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en ee 
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Lynx 48K £225 
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£69.95 

TRS-80 Colour |I6K 

TRS-80 Colour 32K 

£160 

£250 
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FEATURE 4444 
Max text Max graph | Languages 

resolution | supplied 
Sound On board | Operating 
channels speaker? 

40 x 24 320 x 192 | BASIC 4 Yes BASIC Atari 01 900 051 | 
Atari Helpline 0753-2456| 

i 40 x 24 320 x 192 |BASIC Yes Atari 0! 900 051 | 

, eee x 25 | 

| 

5 

eee ee i ne Pe ree taille a = 

1 
| 

§ 

i ‘ 

olour | Acorn Computers 0223 210111 

40 x 25* | 320 x 256 | BASIC 2 BASIC Acorn Computers 0223 21011 | 
mode 6 

BASIC Acorn Computers 0223 210111 colour _— 40 x 25* | 640 x 256 |BASIC Y 

_— ae BASIC Computer Games 01-508 5600 

¢ mn 

a 

ning 

olour 

i 

k 

4 

Yes 

es 

4 
P| 

Pi 

SS 

=} 

32 X 24 256 X 192 | BASIC 3 

40x25 |520 x 300 | BASIC ae Ves BASIC Commodore 0753 79292 

33 xX 23 500 x 220 | BASIC BASIC Commodore 0753 79292 : 

32x 16 | 256 x 192 | BASIC |TV Microsoft | Dragon Data 0656 744700 
BASIC 

i 7 ae 32x 16 | 256 x 192 | BASIC pest Dragon Data 0656 744700 
40 x 24 256 X 252 | BASIC ees | Camputers 0223 315063 

_ 40 x 24 | 256 x 252 | BASIC a BASIC —_| Camputers 0223 315063 

| |I6 28 x 40 256 X 191 | BASIC BASIC Memotech 0993 2977 

oa Oric Products International 0990 27641 

Y 

hg 

Yes 

es 

es 

No 

ow > Y 

A 
40 x 28 | 240 x 200 | BASIC . Y 

| |8tull col | 40x25 |80x 50  |SuperBASIC BASIC | Sharp 061 295 2333 
| | backgrnd 
| I 

| a5 <.95. 1512 x 256 [BASIC 
lal 256 X 256 
| am 

| a te 

es 

Yes 

Yes — Sinclair Research 0276 68531 | 

a 

l6 x 32 256 xX 192 | BASIC 

BASIC 

neg one Sinclair Research 0276 68531 | 

a 

_ oe 

Sinclair Research 0276 68531 | 

Spectravideo 01-330 0101 

Tandy 0922 648181 

l6 x 32 256 X 192 | BASIC 

l6 xX 32 256 X 192 | BASIC 

Tandy 0922 648181 

Tandy 0922 648181 

| 
b) 
re 

' 

J 7 re 

BASIC Sinclair Research 0276 68531 | 



OURSTOCKS SORRY BUT 
ARE FALLING! 

Back issues of Which Micro? & Software 
Review are in short supply but there are still 

some copies left of most issues: — 

December 1982 
Reviews: The Lynx, the Colour 
Genie and the Microwriter with the 
Newbrain from Grundy, plus 
Epson’s MX80 printer. Features: 
Adventure games, telesoftware and 
a special 20 page Home Computer 
Buying supplement. 

February 1983 
Reviews: Oric | comparison with 
Spectrum, IBM Personal Computer, 
Fortune 32:16. Features: Prestel 
Under Attack, CP/M explained, 16 
bits and Phil Manchester on User 
Friendly. 

March 1983 
Reviews: Commodore 64, Apple 
lle, Lisa, the Zita and Epson’s 
HX20. Features: How to sell games 
software, Printing on the cheap, 
Touch'n Go — learn to type with 
Caxton. 

May 1983 
Reviews: Oric comparison with Vic 
20, ZX81 Add-ons, BBC business, 
IBM PC compatibles. Features: 
Micro Home, Computer Bluff, 
Playing chess on your home 
computer. FREE 1983 Home 
Software Directory. 

June 1983 
Reviews: Multitech MPFI1, Texas 
CC40, Sage, home micro round-up 
including Atari 400, 800, BBC 
micro, Commodore 64, 
Commodore Vic 20, Lynx, Oric, 
Texas T199/4A, Spectrum and 
ZX81. Features: The Musician and 
the Micro, Robots, Micronet, Forth 
and of course a full Software 
Review. 

July 1983 
Reviews: Olivetti M20, Sord M5, 
Joysticks and the 16-bit Globe. 

Please send me Which Micro? & Software Review 

[_]June 1983 
[_]July 1983 
[_] August 1983 
[_]January 1984 

[_] December | 982 
[_] February 1983 
[_]March 1983 
[_] May 1983 

Features: NCC Report, Apple II 
lookalikes, computerising your 
business, playing the game, more 
memory and Software Review. 

August 1983 
Reviews: Mattel’s Aquarius, Comx 
35, Tandy TRS-80 Model 100 and 
Osborne's Executive. Features: 
Software bootlegging, Software 
versus hardware, Acorn Angle, 
Dragon Tales, Commodore and 
Atari columns as well as the 
usual full section of program 
listings. 

January 1984 
Reviews: Memotech in reality, with 
comparison to BBC, Acorn Angle, 
make a cheap printer with a 
Brother EP22. Features: Dragon 
64, viable software writing, copying 
‘protected’ programs, Death of the 
cassette, plus lots more. 

February 1984 
Reviews: Spectrum additions, Atari 
disk drive plus, IBM PC junior. 
Features: writing games well, ZX84 
information, Oric in print, 
education's soft touch, and a race 
with the BBC Micro. 

March 1984 
Reviews: Sinclair QL, Spectravideo 
Compumate, budget printers. 
Features: micros in education, 
computer clubs, Spectrum languages, 
and Atari’s programming ace Justin 
Whittaker on converting software 
from one computer to another. 

April 1984 
Reviews: Brother EP44, Atmos, 
NEC PC8021A. Features: war and 
strategy games, peripherals, using the 
Spectrum sketchpad, how to make 
music with your micro. 

[_] February 1984 
[_|March 1984 
[_] April 1984 

A single copy is £1.00, any four for £3.50. 

| enclose a cheque or postal order to: Which Micro & 
Software Review Ltd. 

Send coupon with your completed cheque or postal order to: 
EMAP National Publications 
(WMSR Back Numbers) 

Bretton Court, Bretton, Peterborough PE3 8DZ 
Telephone Enquiries 0733 264666 

There’s nothing more frustrating than going 
down to your newsagent, only to discover that 
your copy of Which Micro? and Software Review 
has been bought by your worst enemy and there 
are no more left! 

The solution is, of course, to take out a 
subscription. And we will pay the postage 
for your own copy of Which Micro? to be sent 
hot off the presses direct to your home. 

So make sure you stay completely up-to-the- 
minute with the latest benchtests and software 
reviews and news in the personal micro world. 
Which Micro? always stays one step ahead, giving 
you the complete picture of everything we test 
and review. | | 

If we think something is excellent, good value 
or average we say so, but if it comes out as 
unusable, badly made or. downright worthless we 
say so. This policy keeps our legal department 
very busy but has also given us a reputation for 
independence and excellence which we are 
determined to maintain. 

Subscription Order Form 

Please send me Which Micro? & Software Review each month for. 
the next |2 months. 

| enclose cheque/PO to the value of: 

LJ£10 (UK) [J£22 (Air Mail Europe) 

[J£15 (Overseas Surface Mail) | Other air mail rates available 
on request. 

Cheques should be made payable to Which Micro? & Software 
Review. We accept payment by cheque, postal order, 
international money order, sterling draft, Access or Visa. 

GUANO biiiicsco hacteak cline Gaia eee ee 

Do you own a computer? L]Yes LINo 

if yes stateitype sii t ea a iim ae tp wares Pe 

Please post in a sealed envelope to: 
Which Micro? & Software Review 

Subscription Department 
Competition House, Farndon Road 

Market Harborough Leics. 
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DURANIUM BARRIERS 

(Screen 1) (Screen 4) 

“APPROACH INTERCEPT MISSILES 

(Screen 2) (Screen 6) 

ENTRY VICTORY 

...Earth is threatened by an Empire Deathstar, can you penetrate its 
defences and destroy it before it destroys you? 

52K of pure machine code to give you 12 screens of 3D graphics, super 
smooth 3D animation, unbelievable sound effects music, 4 skill levels 

and hiscore table . . .this is the ultimate challenge? 
ThiS. game has to be played to be believed! You have not 
seen what the Commodore 64 is capable of until you have 
played Deathstar Interceptor! - Commodore 64. 

(Screen 3) 6 Available now at £9.99! (Screen12) 
CAN YOU REACH IT? 

LASER CYCLE : COLONY 7 

* Dealer inquiries 
call (01) 908 0238 ocose | uz are cozse uz are | * FIRST 1000 ORDERS 

RECEIVE 20% OFF 
NEXT PURCHASE! x 

* Export inquiries invited 

selected titles 

available at Boots 

and all good stores. 

LAZER CYCLE ~ COLONY 7 
. The M.C.P. has selected you to ride on the | ... Colony 7 fast furious 3D action, as you 

deadly grid; two screens of Strategy and defend your colony’s food stocks from the 
action, multiple skill levels, hi-score table, space pirates! The only game to use graphics 
pause facility, demo mode. ; | 9. Unbelievable 3D landscape! 
BBC Model B - £8.95! 7 ATARI 400/800/ XL - £9.95 

Post to: SYSTEM 3 SOFTWARE, 10 MARSHALSEA ROAD, LONDON HOW TO ORDER Atego 
To purchase any of the items above, simply fill in the coupon below . Please send me the following items: 
with your requirements. Make cheque/P.O. payable to: 
SYSTEM 3 SOFTWARE LTD and post to the address below. 
Please allow 7 to 14 days for delivery. All prices inclusive of P&P and 
15% VAT. 

LO FOOLY ict ecaon: [] 

COLONY 7 LAZER CYCLE 
(at £9.95 - FOR ATARI) (at £8.95 - BBC Model B) 

OVERSEAS ORDERS 
Please add £1.00 per game ordered. 

jay 

(NO Pet Pcs ks [.] DEATHSTAR INTERCEPTOR 
(at £9.99 - COMMODORE 64) 

Stem 3 Sottware 
10 MARSHALSEA ROAD, LONDON, SE1 1HL : Tel (EVE) 



Thrill to your own Winter Olympics! 
Three courses to master; SLALOM, 
SKI-JUMP and DOWNHILL! Go for 
Gold with this new exciting game 
from MR CHIP SOFTWARE. | a 
COMMODORE 64 ahd 
100% Machine Code, | : 
Joystick or Keyboard£5.99. | 

HOW TO ORDER fe Ne *D j 3 mee Welc 
To purchase, simply fill in the coupon below, make | aN ealer Enquiries e:come 
cheque/P.O. payable to: MR CHIP SOFTWARE and en * 5 

post to the address below. All orders despatched by as Expott En quires Welcomed ; 
return or first class post. All prices inclusive of P&P) ae mee ss : | 
and 15% VAT. = ' . ~~ 
OVERSEAS ORDERS Access cards taken, order now on 0492 79026 and quote access card 

™ number. 
Please add Aad a Se ordered. | Post to: MR CHIP SOFTWARE, DEPT. WM6, 

9 CAROLINE ROAD, LLANDUDNO, GWYNEDD LL30 3BL 
Tel: 0492 79026. Please send me: 

LJ Details of Other Games 
(Olympic Skier at £5.99 each) (Please tick) 

I enclose my cheque/P.O. for £ 



A COMPLETE PACKAGE - ALL THIS FOR £499! 
* 80K’ RAM (Exp to 144K) 
* Full Stroke Keyboard 
* 256K Data Storage Unit 
* Daisywheel Printer 
* Built-in Word Processing 
* Buck Rogers Arcade Game 
* Colecovision Compatible 

QUITE SIMPLY - VALUE FOR MONEY! 
If you're looking for real value in a computer system, one which can handle anything from serious Word Processing to 
enhanced Colecovision style video games such as Buck Rogers, look no further. The Coleco Adam is here with a package 
which will make you wonder if you're dreaming when we tell you about it. A price breakthrough in computer systems, Adam is 
comprised of an 80K RAM memory console* with a built-in 256K digital data drive; a professional quality, stepped and 
sculptured 75 key full-stroke keyboard; a letter quality daisywheel printer and a full word processing program built into the 
Console. Two additional pieces of software, Smart BASIC and also ‘Buck Rogers - Planet of Zoom’ (the ultimate in advanced 
video games), are included as well as a blank digital data pack. Adam can be used with any domestic colour Television set. 

MEMORY CONSOLE/DATA DRIVE: ‘The heart of the Adam system is the 40K ROM and 64K RAM memory 
console which combines with the 32K ROM and 16K RAM in Colecovision to give you a total of 72K ROM (including 24K 
cartridge ROM) and 80K RAM (expandable to 144K). Built into the memory console is a digital data drive which accepts 

eee ESSA AREES Adam's digital data packs, a fast and reliable mass storage medium that is capable of storing 256K of information, that's 
i = A about 250 pages of double spaced text! The console is also designed to accomodate a second optional digital data drive. 

FULL STROKE KEYBOARD: The Adam keyboard has been designed as a professional quality keyboard that 
combines ease of use with an impressive array of features. It is stepped and sculptured for maximum efficiency and has 75 
full stroke keys which include 6 colour coded Smart Keys which are redefined for each new application; 10 command keys 
which are dedicated to the word processing function, and 5 cursor control keys for easy positioning of the cursor at any 
point on the screen. You can attach a Colecovision controller to the keyboard to function as a numeric keypad for easy 
data entry. It can also be held like a calculator, a feature which makes working with numbers particularly easy. The joystick 
part of the hand controller can be used in the same way as the cursor control keys, to move the cursor around the screen. 

LETTER QUALITY PRINTER: The Smart Writer letter quality daisywheel printer is a bi-directional 80 column 
printer which prints at a rate of 120 words per minute. It uses standard interchangeable daisywheels, so a variety of 
typestyles are available. The printer has a 9.5 inch wide carriage for either single sheets or continuous fan fold paper and 
uses standard carbon ribbons. It is comparable to many printers which cost as much as the total Adam package. The 
printer can be used either with the Adam's Smart Writer word processing program or as a stand alone electronic typewriter. 

BUILT-IN WORD PROCESSOR: adam comes with Smart Writer word processing built-in. This program is so 
easy to use that you only have to turn the power on and the word processor is on line and ready to go. Detailed instruction 
books are not necessary as the Computer guides you step by step, working from a series of Menu commands. It enables 
you to type in text, then completely edit or revise it with the touch of a few keys. Changes are readily made and a series of 
queries from the computer confirm your intentions, so that you can continuously double check your work as you type. 

COMPATIBILITY WITH COLECOVISION: By using high speed interactive microprocessors in each of the 
modules, the Coleco Adam is designed to take additional advantage of both the 32K ROM and 16K RAM memory capability 
in the Colecovision. If you do not already own a Colecovision Console (£99 inc VAT), then you will need to purchase this 
when you initially purchase your Adam Computer package (£499 inc VAT), making a total purchase price of (£598 inc VAT). 

WHAT IS COLECOVISION: Colecovision is one of the worlds most powerful video game systems, capable of 
displaying arcade quality colour graphics of incredible quality on a standard Colour TV set. The console (see picture 
bottom left) accepts 24K ROM cartridges such as Turbo and Zaxxon and is supplied with the popular Donkey Kong 
cartridge and a pair of joystick controllers. Colecovision has a range of licenced arcade hits available such as: Gorf, 
Carnival, Cosmic Avenger, Mouse Trap, Ladybug, Venture, Smurf, Pepper Il, Space Panic, Looping, Space Fury, Mr Do, 
Time Pilot, Wizard of Wor and many others. So there you have it, Adam plus Colecovision the unbeatable combination. 
Send the coupon below for your FREE copy of our 12 page Colour brochure giving details on the complete Adam system. 

SILICA SHOP LTD., 1-4 The Mews, Hatherley Road, Sidcup, Kent, DA14 4DX Tel: 01-309 1111 or 01-301 1111 

ORDER NOW - OR SEND FOR A FREE COLOUR BROCHURE 

To: SILICA SHOP LTD, Dept WMSR 0784, 1-4 The Mews, Hatherley Road, 
Sidcup, Kent, DA14 4DX Telephone: 01-309 1111 or 01-301 1111 

Tis: iis 
Ue 

COMPREHENSIVE INSTRUCTIONS 
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teeecee 

a , COLECOVISION GAMES CONSOLE 



SHARP HZ=/0 4 

WHITE 
COMPUTER (1Q=?) 
15 P/KN2-KN! 
12 Q/KNS—08 
17 9/08" ONBEN 
18 B/KB1~ 
19 B/KN2-0 
CHECK 

@ B/Q5-KNBEN 
BLACK 

| COMPUTER ( 1028) 
44 pvk ~KN3 

e i ~KB3 
Hai eee 

TOMBS OF KARNAK — DRAGON CAVES — ENCOUNTER — FLAME 
NIGHTMARE PARK — CHOCK-A-BLOCK — SCOOP — CLUB GOLF 
CHESS — APOCALYPSE — SAFE-CRACKER — GOLD MINER — AT 
MOUSE — PARA-SHOOT — TYPE TRAINER — ACE RACER — F 
YOURS — SNAKER — STARTREK — CHANNEL TUNNEL — CONVA, 
MULTI-LINGUIST — BASIC TUTORIAL — SCOOP — WORD INVADE. 
MASTER — KINGS & QUEENS — MAP OF UK — MATHS QUEST — AL. 

FRA A meno 
SPRITE WRI WS MDE 

Ei 
: : £ 

is EARLS HRA! SNe BDO et EE mA pte 
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The giant cobbler strikes | 
oniyu one letter key will stop him 

Level:3 Score: 1078 HI: 1268 

REMNANT 

MILITIA 
eu 

TER, , 
te 

Press [CR] for HELP 

SCORE @6855@ HI-SCORE 189806 BASES @ 

[MISSILES 42 SHIPS DESTROYED 2 | 

‘ 

Ammo 48 Hits 8 ill FEL 

x) PLAIN — GLOBAL WAR III — FIGHTER COMMAND — FROGGER — 
PANIC — BACKGAMMON — MOON FLITE — CHESS — ADVANCED 
DINS CAVE — LIGHTNING PATROL — COMPUT-A-SLOT — SUPE 
E!!! — POLARIS — MIDAS — DOMINATION — INCA GOLD — UP 
iATHS — TYPE TRAINER — MATHS TANK — COUNTER-BLAST - 

RN MATHS — MIGHTY WRITER — BIKER — GET LOST — MUSIC 
“AL — DATABASE FILER — SPREAD-SHEET — WORD PROCESSOR — 



WISOFT PASCAL DEVPAC 
Quality SYSTEM Software 

HISOFT PASCAL 4T 
“... | haven't seen any other compiler that could match Hisoft’s Pascal”. . . Using the Spectrum Micro — Autumn 1983. 
“This is a very impressive product . . . of benefit to any Spectrum programmer”... David Bolton ZX COMPUTING Aug/Sept 1983. 
Just two comments from fuli length reviews of our powerful and Virtually full implementation of Standard Pascal. The advantages of using the Pascal language are many; fast, self-documenting and truly structured programming — many schools and universities insist on a good knowledge and understanding of Pascal for their Computer Studies courses. | 
Now you can learn and use Pascal on your home micro; Hisoft Pascal is available for a wide range of home computers, including the 48K Spectrum. Typically, compiled programs run 40 times faster than their interpreted BASIC equivalent — and sometimes up to 1,000 times faster! Hisoft Pascal supports all the Standard Pascal data: structures and statements: INTEGERs, REALs, CHARacters, ARRAYs, SETs, RECORDs, POINTERs, Enumerated types, FOR...DO, REPEAT... UNTIL, WHILE...DO, CASE... OF and many pre-defined Procedures and Functions (e.g. SQRT, TAN, SIN, COS, INLINE, PEEK, POKE etc. etc.) — it is not a Tiny Pascal but a powerful educational and development tool which allows the user to develop true high-level language skills while attaining execution speed close to that of machine-code. 
Hisoft Pascal for the ZX Spectrum now comes complete with ZX Microdrive support (anything you can do with tape you can do with Microdrive) and a Turtle Graphics package which allows easy creation of complex graphic programs. 

HISOFT DEVPAC 3 
“... DEVPAC is most highly recommended. The documentation is first class” ... Your Computer — May 1983. 
“... it is impossible to recommend any other development package for the Spectrum over DEVPAC.” ... Adam Denning — ECM April 1984. Need we say more? DEVPAC 3 is a very powerful assembler, editor and disassembler/debugger. Forget about buying lots of separate packages for your machine-code development — it’s all in DEVPAC 3. A full Z80 assembler with conditional assembly, all standard directives, full arithmetic (*,/, +, —, OR, XOR, AND, MOD), many assembler commands for controlling object code generation, listing, printing etc., full line editor with advanced facilities like search/replace string, ‘include’ facility that lets you assemble from tape (or Microdrive) without taking up memory for your source text AND a superb disassembler/debugger with ‘front panel’ display of Z80 registers and flags with commands like search for string of bytes, copy memory, disassemble memory (to an assembler textfile, if you wish), list memory in ASCII, set multiple breakpoints, and, above all, single-step through machine code programs, one instruction at a time, EVEN IN ROM! 
DEVPAC comes complete with a 45 page user manual. 
On the ZX Spectrum, DEVPAC fully supports the ZX Microdrive, allowing assembly from microdrive, saving of text to and from Microdrive and saving of object code to Microdrive — DEVPAC still fully supports tape as well. 
Prices: . 
Hisoft Pascal 4T (ZX SPECTRUM) £25 inclusive 

: (NewBrain, SHARP MZ700 etc) £35 plus VAT 
Hisoft Pascal 4D, many disk formats £46 inc. 

Hisoft DEVPAC 3 (ZX SPECTRUM) £14 inclusive 
(NewBrain) £25 inclusive 

180 High Street, Dunstable EPS 
Bedfordshire LU6 1AT J . 

Tel: 0582 696421 = — *and others 

Companies that Advertise in Classified to day, could be the Sinclairs of tomorrow 
* Special Offer * Classifieds work in Which Micro * Special Offer * 

Special Offer 
5x 1 for Limited Time only 

To Book a classified, just cut 
out this advert, tick the size, fill 

Rate’ card pice £40 in the coupon below and post 
with your copy to Which Micro. 
Send no money we will Invoice 
you on publication. 

8 x 1 

Rate card price £64 

Special offer price £48 

Special offer price £30 

ACTUAL SIZE na 
ONE 

Name of Company 
Please book the 
following in the next 
issue of Which Micro 

5x 1 

Address 
i a | 

ACTUAL SIZE 

For Further 
Details 

3x 1 Telephone: Telephone 

| understand that | have booked the Tracey Keighley 
Advert ticked above. And accept that | will on 

Rate card price £24 make payment upon receipt of invoice. 
01-278 6995 

Special offer price £18 

Signature Date ACTUAL SIZE 

WHICH MICRO? JULY 1984 lol 



CLASSIFIED 
The Punters Computer Program 

COURSEWINNER allows vou to use the power of your 

computer to get the edge on the bookmaker. 

@ COURSEWINNER contains a database full of detailed 

information on all English and Scottish flat courses. 

The ten leading jockeys and trainers, and effect of the 
draw is detailed for each course. 

This information can be displayed on the screen at any time. 

@ The program analyses these factors combined with the results 

i of the last three outings, starting price and weight carried 

@ COURSEWINNER is simple and quick to use, yet very powerful. 
@ Boxed with detailed instruction booklet. 

Price £12.50 all inclusive IMMEDIATE DISPATCH (RETURN OF POST 
Available for: 

SPECTRUM (48K), BBC(B), COMMODORE 64, DRAGON, APPLE II/Ile, ATARI (48K). 

POOLSWINNER 
The Ultimate Pools Prediction Program 
@ POOLSWINNER is the most sophisticated pools prediction [ 

aid ever produced. It comes complete with its own massive 
database. 

@ Can be used for Scoredraws, Draws, Aways and Homes. 
@ The database contains over 20000 matches (10 years league | 

football). It updates automatically as results come in. 
@ The precise prediction formula can be set by the user. This Q 

allows development of your own unique method. 
@ Package is complete with program, database and detailed 

instruction booklet. 

Price £15.00 all inclusive IMMEDIATE DISPATCH (RETURN OF POST) 
Available for: SPECTRUM (48K), ZX81 (16K), BBC (B), COMMODORE 64, DRAGON, 
APPLE H/Ile, ATARI (48K). 

Available from dealers or direct (return of post) from: 

Selec fy 
yao ” SOFTWARE ONE 

37 Councillor Lane, Cheadle, Cheshire. Phone: 061-428 7425 

nn 

MCROS 
Sinclair, Commodore, Dragon, Lynx and Acorn/BBC 

computers 

We have an extensive range of books and software 

— over 200 Spectrum titles alone. 

Send s.a.e. for free list to: 

LANCASHIRE MICROS 

89 Euston Road, Morecambe, Lancs. 

Tel: (0524) 411435 

COMPUTER 
CABINETS 

A range of cabinets and 
housing units especially 
designed for your home 

computer system. Keep it dust 
free, tidy and secure. 

SOPHISTICATED GAMES 
for the VIC 20 & CBM 64 

VIC 64 CRICKET 
Realistic game of tactical skill and luck. Ball by ball commen- 
tary with full scorecard and all the major rules of cricket 
correctly interpreted. Printer/game save facilities. 
VIC CRICK £ TOP VIG 2O FONG cinistalucgescsslosveitessavocicens 5.99 
NEW: 64 CRICKET with extra features ..............c eee 6.99 

LEAGUE SOCCER 
League tile game for 2-24 players with automatic fixtures, 
action commentary, results check, scorers, league table, 
cup draw etc. Printer/game save facilities. 
LEAGUE SOCCER for VIC 20+ 16K. oi. ccc es 5.99 
NEW: 64 LEAGUE SOCCER with many more features 
Rs aie cade hal ja akan can son} dant odens'veeeissucnstedhekeeh eae IN 6.99 

WHODUNNIT 
Twelve guests have gathered for drinks at Murder manor, 
but one of them has more than drinks on his mind. Addictive 
and thrilling detective game for 1 to 6 players, with genuinely 
different game each time. 
WHODUNNIT for VIC 20 + 8K or any CBM 64 ye 
MERON seks lcs sali eipicel su vdnscecoutntgey atebnbes RAGE ee tantra 4.99 

TOP OF THE POPS 
Easy to learn game about the music business. for up to 10 
players. Includes printer/ game save features. 
PGR GI Cac PQ a He VIC FN ciccicor ae tes onde nunies 4.99 
NEW: 64 TOP OF THE POPS — even bigger and better 5.99 

ELECTION NIGHT SPECIAL 
Lead your.own Party into the next General Election. A game 
for 1-3 players. Printer/game save. 
ELECTION NIGHT SPECIAL for VIC 20 + 8K............... 4.99 
64 ELECTION NIGHT SPECIAL — _ bigger and 

COMING SOON 

PARTY 4 
Four games to match the progress of your Party: MASTER- 
WORD, A DAY AT THE RACES, GAME X (Strip Poker) and 
CONSEQUENCES. Harmless fun (nothing offensive) but 
good fun. 
VIC PARTY for VIC 20 + 3K or MOTE ................c0ceeeeeeeeee 5.99 
64 PARTY 4 COMING SOON 

NEW ADULTS ONLY 
Fun game for 2-10 broadminded players. Lots of cuddling 
and kissing, plus many other rewards and forfeits: you never 
know what you'll end up doing, or with whom! Nothing offen- 
sive, but you MUST be fairly broadminded. 
ADULTS ONLY for VIC 20 + 16K expansion................. 99 
64 ADULTS ONLY COMING SOON 

Disc versions available 
for all games — £2 extra. 

All prices include P&P (UK only). 
Games sold subject to conditions of sale 

which are available on request. 
Please write or phone for details 

of our full range to: 

SOPHISTICATED GAMES 
Dept. WM1, 27 Queens Road 
Keynsham, Avon BS18 2NQ 
Telephone: (02756) 3427 

MULTILOAD NETWORK 
*For BBC, Spectrum, ZX81, Dragon. *Computer-to- 
computer loading of programs, data or screen 
contents through cassette port. *Simultaneous 

loading/saving. 

TO BOOK ADVERTISING SPACE TELEPHONE OI-278 6995 

HOLIDAY COURSES 
FOR CHILDREN 

Now Booking 
£46 for 5 mornings 

Adults as usual 
ring 

COMPUTER WORKSHOP 
ON 01-318 5488 

4 Lee High Road, (Dept WM1), Lewisham 
London SE13 5LO 

BYTE DRIVE 500 
Available now: 

Oric 1, Oric Atmos £299.00 

BBC Model B with DFS £215.00 
(inc. free 3-inch disc, VAT and carriage). 

C.W.O./further details to: 

LIMEKARA LTD. 
19 Fernbank Close, Walderslade, 

Chatham, Kent ME5 9NH. 

Tel: 0634 684 342 

SOF 
AByCcaTionsa sor Tuan 

76 Woodville Road, Exmouth EX8 1SW 
Tel: (0395) 275741 

Cassette based Educational software for BBC micro. Suitable for all from 
7 to 18. Programs from £4.95 include: Whatsit (20 questions type game) 
Wordflash (to aid in the increase of reading ages). MMaths/PLaceval 
(add, subtract, divide, multiply and check place values). PROGO (£9.95 
LOGO style includes DRAWN, MOVE, TURN and a manual). Also 
TRANSformation geometry, ANAGRAM and sic ieage BBC BASIC 
Booklet (£1) & others. 

ORIC FUN 
IJK Games for your 48K Oric 

Zorgon’s Revenge £7.50 
Xenon | £7.50 @ Reverse £5.50 
Candy Floss & Hangman £6.50 
3D Maze & Breakout £6.50 

Prices inc. VAT & P&P. SAE for full lists. 
40 plus software titles. 

PHILDATA (WM), 
8 Richmond Terrace, 

Pudsey, W. Yorks. 

LS28 9BY. 

ACCESS Orders. Telephone (0532) 578851 

BACK-UP 
TAPE COPIERS 
Unique machine code programs to allow security 
back-up copies of the majority of protected 
software. i 

PRICES: 4 Computers 6 Computers Available for: 
Send S.A.E. for colour brochure. BBC £12.20 £18.70 COMMODORE 64 £5.95 ELECTRON £5.95 

Spectrum ZX81 £8.75 £11.70 VIC 20 £5.95 ATARI £5.95 
MARCOL CABINETS 
Solent Business Centre, 

Millbrook Road West, Southampton 
Tel: 0703 731168 

ORIC SOFTWARE 
Personal finance package 
Educational programs 

For details phone (0923) 53482 or write to: 
Softbacks (Dept. W/MS), FREEPOST 

Watford, WD1 8FP 

FIRST AID PROGRAM 
First Aid—for saving life, produced in co-operation 
with the British Red Cross Society. 
BBC Model B, RML480Z, Spectrum ZX81 £4.99 

Network Computer Systems Ltd. 
39 Bampton Road, Luton, Beds (0582) 508616 

COPIER-64 
THIS UTILITY WILL MAKE BACK-UP COPIES OF MOST 

CASSETTE-BASED PROGRAMS FOR 
THE COMMODORE 64. 

Send £4.00 to: 

G. BUSHNELL 
87 Regent Road, Brightlingsea, Essex 

BBC £5.95 SPECTRUM £5.95 

TAPE TO DISK TRANSFER 
UTILITIES 

PROG a DRE VO Gn etc to disk. 

ALL COMPLETE WITH FULL INSTRUCTIONS 

Post & Packing. Cheques or sole Ete 
EVESHAM MICRO CENTRE 
Bridge St, Evesham, Worcestershire 

Tel: 0386 4964 1 

NEW SHOP NOW OPEN. Micro Centre, 1756 Pershore 
Kd, Cotteridge, Birmingham. Tel 021-458 4564 

SPL SS ORE CEE Sa a Oar a 

ate ne 

wor 
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b 
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HAVING TROUBLE OBTAINING 
QUALITY COMPUTER LENGTH 

CASSETTES?... 
JP MAGNETICS CAN SOLVE YOUR PROBLEM 
DUPLICATION FACILITIES AVAILABLE FOR 

MOST POPULAR COMPUTERS 

We are specialists in the supply of bulk custom 
wound audio/computer cassettes 

MICROCOMPUTER 
HOUSING 

EDUCATIONAL AND TRADE ENQUIRIES WELCOME- 
VERY COMPETITIVE RATES AVAILABLE — CONTACT US 

FOR PRICE LIST/QUOTATIONS NOW! 

0274 731651 Designed around the 
BBC model B but suitable ci 

for various models. St ee 
For School, College, ia 

home and business:‘use __., . 
this compact housing 
offers special safety 
and security 
features. Made 
up of individual 
modules— 

JP MAGNETICS LTD 
UNIT 4, 7 MARY STREET, BRADFORD, BD4 8SW 

Telephone: (0274) 731651 

— if you already own the 
Original Tidybase you can 
upgrade it. With the processor ‘locked’ in 
place; plugs and sockets inaccessible 
there is little opportunity for tampering 
or pilfering. 

25,000 *HUSTLER PLAYERS 
CAN’T BE WRONG!! @ All individual modules interlock 

© Optional and unique security bar to provide complete housing. 
on op panama “ ponte es @ Alternative housings for various D , ; h f | i : 
© 3 or 4 way Socket accommodates disk drives available. 
a eh sigs la abice5 e Optional trolley for ease of on t mM oy tl € U bite sa Mag | Ca 

ne external lead only for mains inpbut— ‘movement or unlock and carry the etetiybies heey allen tone ry programs for your VLommoaore 
@ Strong metal construction with safety 
edges, stoved finished Brown or Cream. tipo fit 

BOOTS, JOHN MENZIES, W. H. SMITH, LASKYS, LIGHTNING DEALERS, 

SPECTRUM SHOPS, GREENS, HMV SHOPS, GAMES WORKSHOPS, 

CENTRESOFT and PCS STOCKISTS and all Good Dealers. 

*HUSTLER is a realistic Pool simulation. 

For full details | 
REMEDIAN INSTRUMENTS LIMITED 
3 Over Links Drive, Poole, Dorset BH14 9QU 
Tel: Canford Cliffs (0202) 708404 Or direct from: 

bubble bus software 
87 High Street, Tonbridge, Kent TN9 1RX 
Telephone: 0732 355962 

TEXAS TI99/4A GRAPHICS 
AND TEXT ADVENTURES/GAMES 

(no commands module needed) 

ADVENTUREMANIA — the most challenging 
Tl-adventure. HCW gave 4 stars. 

MANIA — continue the quest! Can you find the 
corridors of time? Superb graphics! HCW gave 

5 stars. 

BENEATH THE STARS — (TI basic), just released. 
Defend your space base using 9 control keys. 

5 levels. 

£5.95 EACH 

LIONEL AND THE LADDERS — (extended basic), 
new release. The first fully-animated sprites/gra- 

phics adventure £7.95. 

Sent by return post, free p&p, cheques/PO to: 

INTRIGUE SOFTWARE 
Cranbrook Road, Tenterden 

Kent TN30 6UJ. Tel: (0580) 64726 

BUSY B’s COMPUTERS 
For ALL your 

hardware/software needs 
give us a call on 0706 215361. 

91 Dearden Gate, Haslingden, 
Rossendale, Lancs EB4 5SN 

ASTROLOGY 
Wide range of self-teaching and 

accurate calculation programs for many 
machines including 

Sharp MZ80A/K/700, Commodore 64, 

BBC/Electron, Sinclair 16K ZX81 and 
48K Spectrum, Dragon 32 and Tandy 
Color, NewBrain, Colour Genie Video- 

Genie/Genie, Tandy TRS80, PET and 
Vic 20. 

Please send LARGE s.a.e. to: 

ASTROCALC 
Dept (WM), 67 Peascroft Road, Hemel Hempstead, 

Herts HP3 8ER. Tel: 0442 51809 

COMMODORE REPAIRS 
By CBM aproved service engineers for all out-of- 
guarantee units. Vic 20, CBM 64, Vic 20 

Modulators, C2N, disc units, printers. 

For further information telephone 
06286 61696 

or write to: 
_ GC BUNCE & SON 

36 Burlington Road, Burnham Bucks SL1 7BQ 
SPECTRA VIDEO 
S.V. 318 + cassette unit 

£210 including P&P 
Now available: 

1 Memman-Memory Manipulator 
2 Morse Decoder for S.V. 318/328 

Phone for more details and best prices 
on S.V. peripherals and any S.V. 

technical enquiries. 

MICROCOM 
44A Northumberland Place, 

Teignmouth, Devon TQ14 8DE. 
Tel: 06267 78059 

FOR THIS 
SPACE 
CALL 

WORTHING COMPUTER CENTRE 
Sinclair, Commodore, 

Atari, Oric, Acorn, BBC, Memotech, etc. 

Disk Drives, Printers, Monitors, Modems and many 
Other Accessories 

Over 1,500 Software titles always in stock. 

Books and Magazines. 

Expert Advice and Friendly Service. 

32 Liverpool Road, Worthing, West Sussex BN11 1SZ 
Telephone: Worthing (STD Code 0903) 210861 

TRACEY 
KEIGHLEY 

ON 
01-278 6995 
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CYGNUS TWO COMPUTER GAMES 

SPECTRUM/BBC/ELECTRON 
We only sell the best. 

Order today. Delivery tomorrow. 

Postage and Packing Free. 

SPECIAL OFFERS 
SPECTRUM 
Chuckie Egg £5.85 
Night Gunner £5.95 
Snowball £9.50 
Hurg £13.45 
The Quill £13.95 
The forest £9.50 

BBC 
Fortress £8.45 
Ghouls : £7125 
Vortex | £7.25 

ELECTRON 
Blagger E7ieD 
Killer Gorilla £7.25 
Snooker £7.50 

Write or phone for our super new brochure packed full of 
reviews and even more special offers. Please state your 
machines. Orders with cheques/P.O. to: 

CYGNUS TWO COMPUTER GAMES 
62 Woodland Road, Chingford, London N4 7EU 
Telephone: 01-529 1891. Enquiries Welcome 

BUSINESS 

SOFTWARE 
for 

Commodore 8032/8096 
and 64 

PAYROLL £99.50 + VAT 
Hourly, weekly and monthly basic, 7 rates for overtime or 
piecework, four pre-tax adjustments, including pension 
contributions and S.S.P., seven after tax adjustments, N.I. 
and all tax codes for use with printed payslips or plain 
paper. This payroll can be adjusted by the user when tax 
rates change. 

INTEGRATED ACCOUNTS FROM £299.50 + VAT 
Purchase ledger with aged creditors, sales ledger with 
invoicing on forms to the user’s own design, statements, 
aged debtors etc, day books, V.A.T. analysis, stock control, 
automatic posting to the nominal ledger with manual 
override, nominal journals, trial balance, complete audit 
trail, management reports, profit and loss and balance 
sheet. Able to read payroll files. 

Write or phone for details and complete software list to: 

ELECTRONIC AIDS 
(TEWKESBURY) LTD 

12 Drysdale Close, Wickhamford 
Eversham, Worcestershire WR11 6RZ 

Telephone: (0386) 831020 

AD. INDEX 
Micro Computer Consultants 23 

2 Advance Technology Microdeal 
Alligata Software Microfast 
A. R. Software 
Atari Centre Musicsoft 
Atari International Micronet 

Broadway Electronics 
Brothers Industries Program Technology 
British Micros Proxima Personal Computer 
Beyond Software 66 Software 
Bargain Software 

Clywd Technics 
Computer Concepts 

Oxford Computer Systems 

Retail Control Systems 
Robot Computer 
Developments 

Duckworth 
Durell Software Sci (UK) Ltd 

Signpoint 
Silica Shop 
Sinclair Research 
Skyware Software 
Solo Software 
Spectravideo 
System Ill 

Ibek Systems 

Knight Software Ultimate Play the Game 

Level 9 Computing Vic Oddens 

Worldwide Computers 

Zero Electronics 

INTRODUCTORY OFFER 

The Coss ‘‘2000”’ 
Computer Workstation 

Features include: 
* 

* 

t+ + +e HF HF HH 

Effective and economical 
Space Saving design. 
Ample desk top space to 
house the latest home 
computers. 
Three storage shelves. 
Attractive teak effect 
finish. 
Raised section to 
accommodate portable TV. 
Practical: Beautifully made 
and truly functional. 
Absolute stability. 
All metalwork finished in tough plastic (black or coffee 
colour). 
Delivered flat packed with full instructions for easy 
assembly. 
Specifications: overall 28” high, 40” wide, 24” deep; 
platform 5” high, 40” wide, 12” deep. 

How to order: Send cheque or money order for £38 + £8 P&P 

Please allow 28 days for delivery. Money back if not delighted. 

to 

COSS PRODUCTS 
Gorof Road, Ystradgyniais, 

Swansea SA9 1DT. 
For further details telephone 0639-842404. 
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More drive 
from Broadway, 

DISY DRIVES FOR: THE BBC 
MICROCOMPUTER 

PRI TILIA ON EAR LOR IER EE AT RES ATI IRR 
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[BROADWAY __| 

The Broadway Drive, CHOICE OF 5 MODELS 
already in use all over the * 100K SINGLE 40 TRACK 

world by many leading * 200K DOUBLE 40 TRACK 
Colleges and Universities, is * 400K SINGLE 40/80 TRACK 

SWITCHABLE now available at more | * 800K DOUBLE 40/80 TRACK 
competitive prices than ever. SWITCHABLE 

All drives include the Broadway * NEW 100K 40 TRACK PLUS 400K 
publication “Making the most of your 40/80 TRACK SWITCHABLE 

BBC Disc System” and accompanying Ready to use, includes: Manual, Format Disc 
utilities disc (available separately at & Leads 

#50. per set ), and offer the back-up that 
has made Broadway one of the principal 

Acorn and BBC dealers. 
All 80 track drives are 40/80 compatible, and the 
unique Broadway 500 will write 80 to 40 tracks. 

Already in use by many leading software houses. 

Broadway 
ELECTRONICS Aston Road, Bedford, Beds MK42 OLd. Telephone: (0234) 88303. Part of the Mushroom Computer group of Companies. 



c Aieeper the danger. Through 
Satern after cavern to find the 

~ pearls and the treasure. (It's ible) 3 
n pevery game!) Sharks, octopuses and Ss 
jellyfish are everywhere; and look 

out for your oxygen level! 
E29 taggering graphics, fantastic col¢ 

— a true arcade adventure. 
Another great quality game from O 

_ the house which brought you 

“Harrier Attack!""and 
“Jungle Trouble” - 

 DURELL softua E 
available from 

2 W. H. SMITH® LASKYS« 
GR REF NS at DEBENHAMS e 

JSBOOTS* MARTINSe QV 
57 COMPUTERS FOR ALL*® 
KcSPECTRUM CENTRES | 
wand many-ott 

Y Fétail outlets 
Or Or fer direct ror 

CASTLE LODGE, CAST! 
TAUNTON, SOMER 



@WHSMITH 
Special order service 

We regret that due to limited display space for magazines we shall no longer be stocking 
copies of this publication. 

We shall, however, continue to obtain copies for customers who wish to place a standing 
order. 

If you would like us to reserve a copy of each issue we shall be happy to do this for 
you at no extra charge — just ask at the Customer Order Desk for details. 


